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This view is taken at the bow looking aft. It shows eight 12-inch and four 4.7-inch guns trained directly ahead. This 1s the first ship w carry twelve T2-inch 
guns and she is the most powerful vessel in commission at the present time. 


THE MIGHTY ARMAMENT OF THE NEW BRAZILIAN DREADNOUGHT “MINAS GERAES.’”—{See page 240.) 
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ENGINEERING. 

The United States army has recently adopted a 
new type of machine gun which can be carried by 
one man, while two such guns with a full equipment 
of stands and ammunition can be packed upon a mule. 


The new 
barrels are carried in duplicate, and can be rapidly 
changed when they become heated from continuous 


weapon can be fired from the shoulder. The 


iring 

In a recent communication to Flight on the relative 
military value of aeroplanes and airships, Col. Capper 
of the British army believes that the improved aero- 
plane will have the dirigible at its mercy. He pre- 
dicts that the future aeroplane will be able to ascend 
to heights of 10,000 feet and over, from which it will 
swoop down and destroy the more slowly moving 
dirigibles below 

The New Haven Railroad has proposed to the city 
of Boston to enter into the joint construction of a 
tunnel between the North and South stations in that 
city They offer to spend $16,000,000 on the construc- 
tion of the tunnel which is to be electrically oper- 
ated, provided the city will bear the expense of $10,- 
000,000, which it is estimated will be the cost of the 
purchase of the necessary land. 

One of the most remarkable features of the New 
York Public Library, now slowly nearing completion, 
will be the huge stack room, 90 feet wide, 300 feet 
long, and 60 feet in height, containing seven tiers of 
stacks. The metal work of the stacks alone weighs 
about 3,000 tons, and recently, in estimating for the 
painting contract, it was found that merely to pass 
once through the multitudinous nests of stacks it 
would be necessary to cover seven miles of distance 

The last annual report on the shooting in the Brit- 
ish navy shows that the percentage of hits to rounds 
fired during 1909 was 64.67. In 1905, it was 20.02; 
in 1906, 34.60; in 1907, 35.81, and in 1908, 58.32. The 
significance of these figures will be evident when it is 
stated that in 1907 the size of the target was greatly 
reduced, the number of hits in that year being conse- 
quently only slightly greater than in the year pre- 
ceding 


The placing of a large order by the Admiralty for 


liquid fuel has led to exaggerated statements in the 
London Express to the effect that the British navy 
emplates the practically exclusive use of oil fuel 


rhere is no truth whatever in this statement A few 
hundred tons of oil will be carried in future battle- 
ships as an auxiliary to coal, and oil will continue 
to be used as fuel in certain classes of torpedo boats 
Great Britain possesses no such extensive oil fields as 
would warrant a drastic change of this character 

A general scheme for constructing a north break- 
water to the entrance of the Panama Canal has been 
approved, and the preparatory work is being done 
The breakwater will protect shipping in the harbor 
at Colon, and will shelter vessels which are making 
the north entrance to the canal from the violent 
‘northers” which prevail from October to January 
There will be two jetties of rock, which will extend 
from Toro and Manzanillo points until they reach 
depths of water of 48 and 44 feet, respectively. 

Some injudicious statements were made recently 
by Representative Rainey about the new 14-inch coast 
defense gun, which is undergoing test at Sandy Hook, 
in the course of which he spoke of the gun as having 
burst” on trial As a matter of fact, the gun has 
Shown excellent results, and given much satisfaction 
tu the army men. The accident, which was a trivial 
one, consisted in the breaking of a part of the 
mechanism of the disappearing carriage, which de- 
layed the s only a few days, and was quickly made 


illy stated by the Pennsylvania Rail- 
ud C¢ yal hat the four tubes under the East 
River and the electric service as far as Jamaica will 
be placed in operation on May 15th. ‘The trains will 
run, under a five-minute headway, from the new ter- 
minal at Thirty-third Street to Jamaica, without a 
stop, in 18 minutes. The main yard, station, and offices 
on Long Island will be built at Jamaica, where $3,000,- 
000 will be expended for this purpose. The tunnels 
to New Jersey will be in operation by July 1st, and 
the lines along the north shore to Great Neck early in 
january, 1911 ; 

In London Engineering Mr. A. A. C. Swinton de- 
scribes a model steam-propelled aeroplane built by 
( \. Parsons of turbine fame, which made sutcess- 
ful flights in 1893, thus antedating the Langley 
aerodrome by three years. The boiler, 2% inches in 
diameter, supplied steam to a cylinder 1% by 2 


inches, the total weight of engine, propeller, and wa- 
te being 1% pounds The aeroplane consisted of 
two wings and a tail buiit of a silk-covered, cane 
f ework, the whole apparatus with engine weigh- 
ir ‘» pounds, The model made several flights of 

100 yards distance, coming down when the 
Ste pressure was exhausted The boiler, which 


carried 50 pounds, was heated by a spirit lamp 


Scientific American 


ELECTRICITY. 

In an article in La Revue Electrique, on the effect 
of high temperature on insulating materials used in 
dynamo-electric machinery, it was pointed out that 
cotton does not show any injury when exposed to 
temperatures below 105 deg. C., but that at 115 deg. C. 
it begins to deteriorate, and above 125 degrees it 
rapidly disintegrates. 

The reputation for efficiency of the New York tele- 
phone service has spread all over the world. In Paris 
the service has been so poor of late that the sub- 
scribers have organized to demand improvements. 
Quite recently the Ministére de Postes et des Tele- 
graphes of France applied to the vice-president of 
the New York Telephone Company, asking if he would 
be willing to train six telephone officials frem Paris 
in the various methods employed in New York. The 
request was gladly acceded to. 

An office was recently opened in Chicago by the 
Telepost Company, which employs the Delany rapid 
telegraph system. As described some years ago in 
the Scientiric AMERICAN, a perforated paper tape is 
used, by which the signals are transmitted over the 
line at high speed. To avoid the overlapping of suc- 
cessive signals because of the line capacity, each 
signal is made up of a positive impulse followed by 
a negative impulse. At the receiving station the mes- 
sage is recorded on a chemically prepared tape. 

A recent number of the Electric Railway Journal 
describes briefly a peculiar electric locomotive used 
for canal haulage near Bremen. The locomotive runs 
on a quay, which has to be kept clear for the passage 
of drays. In order to secure the requisite weight for 
adhesion, the locomotive is built in the form of two 
inverted U’s connected at the top with a girder, The 
width of each base is only 28 inches, and so the driv- 
ing motor had to be placed in the upper part of the 
structure. The locomotive thus straddles the traffic, 
and can travel up and down the quay without dis- 
turbing the trucks, which pass between the U’s and 
under the connecting girder 

A special type of motor has been built for a British 
powder factory, in which precautions have been taken 
to render the motor flame-proof and explosion-proof. 
The motor case is very strongly built, so that it will 
stand explosion of dust or gases which might find 
their way into it. The joints of the motor case are 
packed with hemp rope dipped in tar, this being con- 
sidered more durable than rubber at high tempera- 
tures. The bearings are also specially packed to pre- 
vent the escape of hot gas in case of explosion within 
the motor. No ventilation for the interior of the 
motor is provided, but the casing is formed with 
corrugations which furnish a large cooling surface. 

In the discussion which followed the reading of a 
paper on underground conduit construction for large 
transmission systems before the American Institute 
of Electrical Engineers in Chicago, the following illus- 
tration was given to point out the advantages of con- 
crete over tile because of its lower thermal conduc- 
tivity and its better heat resistance. A burn-out 
occurred in a_ 1,000,000 circular mil 230-volt cable 
ir the middle of a 9-duct outlet from a manhole. 
On examination it was found that the conductor had 
been completely consumed, but the concrete was 
burned to only a quarter of an inch while the cables 
in the ducts above and below showed not the slightest 
injury. Had tile been used instead of concrete, the 
heat developed would have been sufficient to damage 
the conduit very seriously. 

The naval gun factory at Washington, D. C., is 
equipped with six cranes, four 60-ton cranes on the 
first track, a 110-ton crane on the next track above 
and a 200-ton crane on the third track, which is 160 
feet above the ground floor. The track is 500 feet long 
running the full length of the gun _ factory The 
shrink pit is located at one end of the shop, making 
it a difficult matter to call a certain crane. Accord- 
ingly an annunciator system has been installed on 
each crane with a push button for each crane located 
on a board close to the pit. These buttons are con- 
nected to the annunciator in the crane cab by light 
trolley wires strung along the web of the I-beam that 
supports the cranes. In this way either crane can 
be called by pushing the button. If the crane is busy 
the call will show on the annunciator. 

The very first day of the inauguration of letter tele- 
grams proved the success of this method of communi- 
cation and gave promise of a great future. The prin- 
cipal business was done between the large commercial 
centers, such as New York, Boston, Chicago, St. Louis, 
and New Orleans. By this system a 50-word message 
may be sent at night at the price of the ordinary 10- 
word message. At the receiving end the message is 
deposited in the nearest post office for delivery by the 
first morning mail. Thus the wires are kept as busy 
at night as in the daytime. A great deal can be said 
in fifty words, so that quite a lengthy message can 
now be sent to distant points in less time and cost than 
formerly. 
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SCIENCE. 

On March 6th Vesuvius suddenly became active 
again. There was a continuous eruption for twenty 
four hours of red hot stones and ashes, accompanied 
by internal detonations. Several fissures opened, from 
which gas and lava emerged in great quantities. 


Prof. Wilhelm Trabert has been appointed director 
of the Central Institute for Meteorology and Geodynam 
ics at Vienna, succeeding the late Prof. Josef Maria 
Pernter. As director of this institution he is the offi- 
cial head of meteorology in Austria. 


Dr. Felix Exner of Vienna has completed the great 
treatise on meteorological optics begun by the late 
Prof. J. M. Pernter in 1902, about two-thirds of which 
had been published up to the time of Pernter’s death 
in 1908. It is the only extensive modern work on this 
subject. 

The commission appointed to examine the Leaning 
Tower of Pisa has reported that it thinks its founda- 
tions may need strengthening. A spring exists under 
the tower, the water of which is raised by steam pumps 
for the use of a local factory. As the bed of the spring 
is emptied, it is feared, a subsidence of the ground on 
which the campanile siands will follow. 


Dr. Herman C. Bumpus, director of the American 
Museum of Natural History, announces that up te last 
August, at least, V. Steffansson and R. M. Anderson, 
the museum’s. Arctic explorers, were safe. A_ letter 
from Mr. Steffansson, from Herschel Island, in the 
Arctic Ocean, dated August 19th, 1909, has been re- 
ceived, telling of the adventures and successes of the 
party. 

The task which the American south polar expedition 
had set itself to perform, in the opinion of Sir Ernest 
Shackleton, was much harder than was generally rec- 
ognized, inasmuch as no one had ever landed in the 
place where the exploring party purposed to land. In- 
deed, no one had ever seen land there, although there 
was an ice cliff 150 feet high which was called lana 
Still, Americans might find land in that locality. 


Dr. Le Faguays recommends a process of disinfection 
which consists in blowing upon the contaminated sur- 
faces a current of air heated to a very high tempera- 
ture (600 to 900 deg. F.). This process may be ap 
plied not only within buildings, but also to the sur- 
face of streets, yards, etc. The apparatus is heated 
by petroleum and is very simple. This process not 
only destroys disease germs, but it is very efficacious 
against fleas and other vermin. 


Kuhne has devised a process for the manufacture of 
sulphuric acid, based upon the employment of the ultra- 
violet rays emitted by mercury vapor lamps. A mix- 
ture of air and sulphurous acid gas is introduced into 
a tower, lined with lead, into which water is injected 
in fine jets. Under the influence of the ultra-violet 
radiation of lamps in the tower, the. sulphurous acid 
is entirely converted into sulphuric acid. Several tow- 
ers are connected together. The strength of the sul- 
phurie acid solution obtained in the first tower can 
be increased by spraying it, instead of water, into the 
second tower. In like manner,.the product of the sec- 
ond tower is sprayed into the third, and so on. In the 
last tower. however, pure water is again used as soon 
as any sulphurous acid appears in the escaping gases. 


The Zeppelin North Polar Exploration Committse 
met recently under the Presidency of Prince Henry of 
Prussia. Count Zeppelin, Prof. Hergesell, and Prof. Le 
wald were among those present. The committee dis- 
cussed the programme for the summer's work, which 
will be devoted to a preliminary expedition for the pur 
pose of studying ice conditions. The government will 
be asked for the use of the exploring vessel “Poseidon 
for about two months. The expedition will start for 
Spitzbergen July Ist on an excursion steamer, and there 
will transfer to the ‘Poseidon.’ A Norwegian ice 
steamer will be used for the purpose of forcing an en- 
trance into the polar ice, and the expedition will! re- 
turn at the end of August. Apparently no airship will 
be taken for summer use. 


For once the bacteriologists and hygienists, who 
usually appear to delight in alarming timid folk, an- 
nounce a discovery which will reassure those persons 
who are afraid to eat green vegetables. Manau thought 
that he had discovered soil microbes in the interior 
of vegetable stalks. From this discovery resulted the 
condemnation of sewage farms and, indeed, of all 
market gardening as it is ordinarily practised, with 
the employment of manure. Fortunately this opinion 
has not been shared by all bacteriologists. 'n order 
to solve this problem, which is so important from the 
hygienic point of view, Remlinger and Novri have 
undertaken a series of experiments, in which they en 
deavored, by every possible means, to infect plants 
with microbes. In every case, however, they found it 
impossible to obtain colonies of microbes from the 
interior parts of the plants thus infected. Hence they 
conclude that the microbes in the soil do not pene- 
trate into the interior of plants, but remain entirely 
upon the surface 
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NEW AEROPLANES AT HOME AND ABROAD. 


rit BADDECK NO AP ROPLANE 


A noteworthy aeroplane so far as actual flying is 
concerned is the “Baddeck No. 2" of Messt McCurdy 
and Baldwin, who are still working with Dr. Bell near 
Baddeck, Nova Scotia As our photographs show, this 
biplane is an excellent flyer It has made a consider 
able number of more or less lengthy flights above 


the ice of Lake d'Or, in a number of which pas 


sengers were taken 


Scientific American 


The radiator is novel, consisting of thirty flattened 
tubes 7% feet long by inche wide by 3/32 inch 
thick These tubes are curved from front to rear in 
the same manner as the main planes, and sufficient 
lift is obtained to support the weight of the radiator 
and water carried The motor is geared to a singk 
j-foot 8-inch propeller having a 6-foot pitch, by means 
of a chain, the ratio being 3 to! The thrust obtained 
is sufficient to drive the machine at a speed of over 
10 mile an hour 

The chief features of Messr McCurdy and Bald 


Marcu 1g, 1910. 


of the aeroplane. The usual three-wheel chassis, first 
used by the Aerial 
Messrs. McCurdy 


to the 


Experiment Association, of which 


and Baldwin were members, is fitted 


machine 


After making numerous satisfactory flights above 
the frozen surface of the lake, Messrs. Baldwin and 
McCurdy were visited on the 9th instant by Major 


f Ottawa, who 


Munzeli ¢ represented the military de- 


partment of Canada. The two inventors made five 
exhibition flights for this officer, and finally he con- 
sented to make a flight as passenger with Mr. Me- 


Curdy. A very satisfac- 





The planes of the McCurdy and Baldwin machine 
are 40 feet long by 7 feet 
wide at the middle, de . 


creasing to 5 feet 
The 


which are 


ends wing tips 


double and at 


tached at each end of the 


main planes, are about 5 
by 5 feet in size They 
are hinged near their 
front edges and rocked 
in the usual manne by 
means of a fork fitting 


around the aviator’s 











tory flight of several min- 
utes’ duration was made. 
Messrs. McCurdy and Bald- 
win made a number of 
flights last summer and 
fall in Canada, and the 
Canadian government is 
very much interested in 
their machine, and will 
doubtless eventually pur- 
military 


chase one _ for 


use. The noteworthy 
point about this machine 
is that its makers have 


built it sufficiently large 
to carry a weighty and re- 
liable and there is 
little that the ma- 
chine is capable of mak- 
ing extended flights with- 
out difficulty. 

THE NEW HERRING 


motor, 
doubt 


BIPLANE. 








shoulder The horizon- 
tal rudder consists of 
two superposed surtaces 
spaced 30 inches apart, 
and mounted 15 feet tn 
front of the front edge 
of the main surfaces 
The surfaces of this rud- 
der are 12 feet by 28 
inches in size A biplane 
tail is alec used, the 
planes being the same size 


which form the 


This 


as those 


front rudder tail is 


mounted 11 feet from the rear edge of the main 


planes. The horizontal and vertical rudders are oper 


ated by a wheel in the same way as on the Curtiss 


other words, a push forward or a pull 


biplane in 


backward on the wheel directs the machine downward 


or upward. Turning the wheel to the right or left 


steers the machine sideways 


The motive pewer of this biplane is a 6-cylinder 
Kirkham automobile motor of 40 horse-power1 It is 
water cooled ard develops its rated power at 1,400 


R.P.M.; at 2,000 R.P.M. it develops 48 horse-power 











The Herring Biplane, showing novel stabilizing fins. 


This new biplane has several new features, such as 


wins 
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machine 
as the 
been foun 
work, but 
know 
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shall be 


horizontal 


to be 
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biplane are the 1 


automobile n 


of a biplane ta 
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fitted with t 
low down 
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d higher up 


as near as possibl 


ot opera 
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ise of a comparatively hes 
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otor 


il of the same shape 
I The 
the 4-cylinder for 
first 


his type of 


6-cylinder motor | 


automot 
aeroplane, so far as 
motor The mo 
plane, in order 


lowe! 


vity low, while the 


so that the center of thr 


to the center of 


Avy 
the 


and size 


1as 
vile 

we 
tor 


to 


propeller 


ust 


resistance 


itomatic transverse stability, 


The best constructed 
aeroplane on exhibition at 
the Boston show, as noted 
in previous issues of this 
journal, was the new biplane of A. M. Herring. The 
photograph of this machine, reproduced above, was 
taken at the time of the trial flight on March 1st, and it 
gives a very good idea of the biplane’s novel features. 
The spread of the planes is about 28 feet, and the fore- 
and-aft width about 4 feet, the total supporting surface 
being 220 square feet. A 25-horse-power Curtiss motor 
lower plane at the rear, and car- 
4-bladed 6-foot propeller 
Herring. The total 
246.) 


is mounted upon the 


ries crankshaft a 


upon its 


of 5-foot pitch, designed by Mr. 


(Continued on page 























Capt. Baldwin's novel biplane. 


The rudder above the upper plane is worked by a fork fitting about the 


aviator’s shoulders, Jt corrects the side-tipping of the aeroplane, 


Messrs. MeCurdy and Baldwin flying in their “ Baddeck No. 2” biplane. 


This is the fi 














Sir Hiram Maxim standing behind his new biplane. 


gantit 


This machine is similar in many to the inventor's g 


acroplane built 


nearly 


NEW 


20 years ago 


AEROPLANES 


ret aeroplan be equipped 


with a 


six-cylinder 


wuitomobile motor, It has made many successful 


flights in Canada, 

















Rear view of Bleriot XI. bis monoplane, showing the new tail, 


Note the’complete covering of the body, and the large horizontal rudder at the rear end of the tail, 


AT HOME AND ABROAD, 
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BUILDING THE OLIVE 
BRIDGE DAM FOR THE 
CATSKILL WATEK S8UP- 
PLY. 

Work on the Catskill 
water supply, which will 
provide New York with 
five hundred million gal- 
lons of water daily is 
making steady progress, 
as will be evident from 
the illustrations of this 
work which are herewith 
presented Briefly stated, 
the scheme consists of the 
construction of a _ large 
reservoir in the Esopus 
watershed in the Catskills, 
with a storage capacity of 
127 billion gallons and an 
aqueduct 92% miles in 
length for conveying the 
water to the New York city 
line. The Ashokan reset! 
voir, as it is called, will 
supply the city with 250 
million gallons daily in 
addition to the 375 mill- 
ion gallons now available 
in the reservoirs of the 
Croton watershed. As the 
future needs of the city 
demand it, reservoirs will 


A completed section of the 92'5-mile steel-and-concrete aqueduct. 


Site of dam, showing the 8-ivot pipes for passing river through the work. 


Scientific American 


Present condition of Olive Bridge dam as viewed from north bank. 














BUILDING THE OLIVE BRIDGE DAM FOR THE CATSKILL WATER SUPPLY, 


Placing steel reinforcement 
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be built im the Rondout 
and Schoharie watersheds 
adjoining the Bsopus Val 
ley, amd from these three 
dams it will be possi 
ble to draw sufficient wa 
ter for the full capacity of 
500 million gallons daily 
of the new aqueduct The 
latter passes through the 
Croton watershed and in 
two years time, and be 
fore the full completion of 
the Ashokan reservoir, a 
portion of the water 
stored therein will de 
available for delivery 
through the new aqueduct 
to the new Croton dam 
The work is to be com 
pleted by February, 1915. 

The Olive Bridge dam 
which will create the 
Ashokan reservoir, is a 
huge structure with a 
maximum height from the 
lowest foundation of 240 
feet and a width along 
the crest of 4,830 feet 
The central portion imme 
diately above the river is 
built of cyclopean masen 
ry, and extends for 1,000 


Upstream side of Olive Bridge dam, diversion tunnel for carrying river during construction, 


for the concrete aqueduct, 








NS 
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! whed, a larg ilvert f vide by 40 abo mea 1 level Its thickness will be 26 feet 

i high, of sufficient size to take care of any possible at the crest, its maximum thickne at the base about 

c oming down tur alley va formed in the 200 feet, and the masonry work will contain 550.000 

ind ill of the dam \ oon as the vertical walls had cubic yards of material The maximum width of the 

! irried up a sufficient height to accommodat« earth-and-core-wall wings of the dam will be about 

the i the utter is diverted through the culvert S00 feet; their top width, about 34 feet; and the total] 

ind and e 8-foot pipes were removed Some interesting quantity of embankment will be about 2,000,000 cubic 

alto vork was done in building the roof of the tunnel, a yards. The elevation of the discharge will be 590 
( ri of framed steel brackets or cantilevers being feet above tide level. 

placed on each side of the opening, from which the The Beaver Kill dikes, which have a total length of 

ile i vooden forms for the arch of the tunnel were sus about miles, will have a maximum height of about 

ended Then, as the masonry was laid, a series of 110 feet above the original surface, and they will con- 























million 


i the Hudson River near Cornwall, showing how the Catskill water supply will be carried under the river in a pressure tunnel in the 


solid rock 1,200 feet below tide level 


cubic yards. Like the earthen 


we are hea teel I-beams were placed transversely to the tain about 5,000,000 
Company w he axis of the tunnel, from which the forms with thei portions of the Olive Bridge dam, they will be built 
Asho super-incumbent load of masonry were suspended by with a concrete core wall. The reservoir will be di 
dol ertical tie-rods. To facilitate the flow of the water, vided by a dike into two basins. This dike will have 
work the wooden forms will be left in place until the dam a length of 1,100 feet, and the dividing weir will have 
providing is completed. Then the flow will be diverted, and the same length 
carry the tunnel will be filled in with masonry. When this It will be readily seen from these figures that the 
during is completed, the filling of the reservoir will take Ashokan works are on an immense scale. They in 
of the place volve over 2,000,000 cubic yards of earth and 425,000 
this level The top of the Olive Bridge dam will be 610 feet (Continued on page yo.) 














Esopus. 


Dam in foreground with river flowing through completed portion of temporary tunnel, 
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An Important German Patent Decision, 


A very important case was recently decided by the 
Supreme Court of the German Empire, First Civil Sen- 
rights of American patentees in Ger- 


The the case are briefly 


ate, in which the 


many are defined. facts in 
these 
The National 


limited liability company 


Cash Register Company of Berlin, a 
incorporated under the Ger- 
three German patents. In 
Germany the patentee must work an invention within 
years from the date of publication. That term 


Proceedings were in- 


man law, is the owner of 


three 
had expired for all four patents. 
Schubert & Salzer Machine Works In the 
revoke these patents on the 


stituted by 
Imperial Patent Office to 
ground that they had not been worked to an adequate 
extent in Germany, and that in all their essential parts 
the cash registers protected by the patents were manu- 
National Register Company of 
and from the United 
States Germany In its defense the National 
Cash Register Company of Berlin stated that one Ger- 
man patent had been worked in Berlin, and that this 
patent was in substantial agreement with the Ameri- 
identical points of invention; 
worked in the 


by the Cash 


Ohio, 


factured 


Dayton were imported 


into 


can patent covering the 
that the other three patents were not 
their revocation would not 
The Imperial Patent Office 
the one patent 
identical with 


German Empire, but that 


serve any public interest 
revoked all four patents, arguing that 
which was worked in Germany was not 
the American patent cited by the defendant. 

The National Cash Register Company appealed from 
the decision of the German Patent Office on the ground 
that the Patent Office erred in hoiding that 
the German identical with the 
American Germany, and 
still setting up the old defense that the revocation of 


German 
patent alleged to be 
patent was not worked in 
the remaining three patents would not further public 
Pending the appeal, the National Cash Reg- 
firm name so 


interest. 
Company of Berlin changed its 
National-Registrierkassen-Gesellschaft mit 
All four patents were assigned 
National Cash Register 
Company of that the patents no 
longer belonged to a German but to an American firm. 
became void for fail- 


ister 


that it read 


beschraenkter Haftung. 


by this new company to the 


Dayton, Ohio, so 


Pending the appeal, one patent 


ure to pay the annual tax, and another patent was 


emained for consideration the 


which was worked and 


abande l T 

dl ol the German patent 
which was alleged to be identical with the American 
patent, and another German patent which 
worked. The National Cash Register Company of Day- 
ton, Ohio, on was permitted to interplead as 
yerman company 


was not 


petition 
a party to the suit 
was the assigner of the patent rights. 

which came up before the court 


in place of the 
because it 

The first question 
was whether the American company could be permit- 
ted to act as the defendant on appeal in view of the 
fact that the German company had been the defendant 
when the action was brought before the German Pat- 
ent Office. The depended interpreta- 
tion of Section 265 of the German Civil Code. The 
Supreme Court decided that it was not a violation of 
that section of the Civil Code to substitute the Ameri- 


point upon an 


can company for the German company as defendant. 
The forfeiture of the 
of the treaty of February 23rd, 1909, between the Ger- 
United States of America relat- 
ing to the mutual industrial property. 
That treaty became a German law on August Ist, 1909, 
and affected the which had been assigned to 


patents involved a consideration 


man Empire and the 
protection of 


patents 
the American company. The treaty provided in sub- 
stance that the American patents of Germans and the 
German patents of Americans were to be restricted in 
the pe ountries only so far as they were re- 
The 
tw compels the working of patents in 
pain of forfeiture within three 
year On the oth 1and 


stricted | the posite 


contracting party’s laws. 


tt n | n 
there is no law in the 
working of patents. The 

the treaty exempts Ameri- 

can citizens from the obligation of working their Ger- 
man patents in Germany because German citizens are 
not compelled to work their 

United States 


United States to compel the 


court therefore holds that 


American patents in the 
Hence, because the patents for which 


forfeiture was demanded were the property of an 

A ries " ¢ » oanf ‘ 

American company, the decision of the German Patent 

Office was ré¢ 
AS a 


American 


versed 

result of this decision, an 
position before 
the German courts, so far as forfeiture is concerned, 
than a German subject. It is usually the object of a 
treaty to secure equal rights to the contracting par- 
ties, but in this case it 


very important 


citizen stands in a better 


would seem that a very liberal 
treaty gives to American citizens 
probably more than they originally bargained for. 

_ >-e-.> 


interpretation of the 





. The Current Supplement, 

The opening article of the current SuppitemMENT, No. 
1785, is by L. A. Bauer, Director of the Department 
of Research in Terrestrial which he 
methods of the ocean 
magnetic work of the Carnegie Institution of Wash- 


Magnetism, in 


describes the instruments and 


Scientific American 


ington. The article is elaborately illustrated. Ex 
tracts from affidavits submitted in the case of Wright 
vs. Paulhan, as well as Judge Hand’s decision, are 
siven. In this decision the Farman, Blériot, and 
Wright machines are considered from the patent law- 
The Berlin correspondent of the 
writes a fascinating article on 
cathodes. It 


yer’s standpoint. 
ScIeENTIFIC AMERICAN 
the number of particles 
seems almost incredible that invisible particles smaller 
even than atoms can be counted, and yet in this arti- 
cle the method of so doing is described. Prof. K. 
Svehla points out the disinfecting qualities of a sad- 
iron. The powerful passenger and freight locomotives 
of the Mallet type recently built for the Atchison, To- 
peka and Santa Fe Railway are described. WwW. P. 
Dreaper’s article on the artificial silk industry is con- 
tinued. P. H. Cowell writes on Halley’s 
seen from the earth. He gives a table of ecliptic co 
ordinates in two decimal places at intervals of four 
days through an arc extending from one end to the 
other of the latus rectum of its orbit, as well as a 
diagram giving the position of the earth for six days 
in May; also the position of the comet on twenty- 
seven days measured from perihelion passage in days. 
Some novel toys are described and illustrated. 


projected by 


comet as 


~- 2 ana 
A German Antarctic Expedition, 

A German south polar expedition has been virtually 

Lieut. Filchner of the General Staff, un- 

Lieut. 


arranged by 
der the auspices of the Geographical Society. 
a meeting of the society that 
in October of this year if 


Filchner announced at 
the expedition would start 
the necessary funds were forthcoming. 

The plan is to send a vessel with provisions over the 
route followed by Lieut. Shackleton and form a depot 
point to Shackleton’s winter 
expedition would start 


at about the half-way 
headquarters. The regular 
later from Weddell Land on the opposite side of the 
pole and make a dash across with the depot as objec- 
tive. 

Dr. Penck, chairman of the Geographical Society, an- 
nounced that an anonymous donor had given $75,000 
toward defraying the cost of the expedition, and Lieut. 
Filchner had promises of a further $15,000. It was 
hoped, he said, that they would be able to send out two 
vessels in order to save time. 

Lieut. Filchner is an explorer of experience. He was 
one of the first to reach Lhassa, Tibet, and in 1903 and 
1905 he explored Turkestan and Persia. 


><. 


The Life of Radium, 





An interesting and informative popular lecture upon 
was recently delivered before 
London by Sir 
wonders 


the wonders of radium 
the members of the Authors’ Club in 
William Ramsay, K.C.B. In describing the 
of this element, the eminent chemist confined himself 
mainly to a description of his own investigations and 
experiments. In dealing with the Alpha particles, he 
explained that were really gas, and quite two- 
thirds of the energy of radium was transferred to the 
comes off at a regular 


these 


gas which it emitted, which 
rate, and this he pointed out raised the question as to 
He replied for ever, as 
proportionate to the 


how long radium would last. 
the amount of gas was always 
amount of radium present. He likened this emission 
of gas to taking a slice of bread and cutting it in two, 
which operation say occupied a minute, and then cut- 
ting one-half in two again, and so on continually cut- 
ting in two each successive half obtained. How long 
would it take him to cut the bread entirely up? He 
could never do it. He would always be halving to 
infinity, and the task would take him an eternity to 
perform. It was exactly the same with radium. The 
amount of gas was always proportionate to the mass 
existing and was always being produced 
however, he remarked, one 
radium be half 
had just measured it in his (Sir William’s) labora- 
tory and had found that it would take 1,750 years, 
so that anyone who invested in radium would retain 
one-half of the capital at the end of 1,750 
The Austrian government some time ago in- 
trusted him with about half a gramme or one fifty- 


fifth part of an ounce of radium for his private use. 


of radium 


was point easily 


When 


rhere 


defined. gone? They 


would 


at least 


years. 


Its. value was about $45,000. Less than a year ago 
Dr. Gray and himself pe~formed the experiment of 
isolating the Alpha emanation of radium, and they 


inclosed it in a fine glass tube, much finer than the 
finest thermometer that made. They 
compressed it and liquefied it. In the latter stage it 
shone with a purplish light, although it was quite 
transparent like water. When reduced to a tempera- 


tube was ever 


ture of —60 deg. Cent. it solidified, and then it shone 
with an extremely brilliant light like a miniature 
electric are light. The quantity they used was ex- 


tremely small, being less than the point of the finest 
needle, yet they ascertained its boiling point, its melt 
ing point, and its specific gravity. 

Radium concentrated form of energy 
known. It is a changing 
into other things to which various names have been 


was the most 


substance which goes on 
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given. These substances were named radium A, ra- 
dium B, radium C, and so on up to radium F. Some 
had a very brief existence, lasting only thirty or forty 


minutes, and he had never seen them. He had seen 


radium D, which would be gone in about forty years. 
This was a substance rather dull looking, like lead 
and that was nearly all he could say about it. There 
were other substances probably like polonium which 


Madame Curie discovered. During these emanations 
radium gave a great deal of energy, generaliy 
fested as light, but as a matter of fact radium kept 
itself hot; deal of heat 
It could be calculated, and it was found that it gave 


3,500,000 times as 


mani- 


there was a great generated. 


off about much heat as would be 
given off by 
a temperature of over 2,000 deg. Cent. 

What did 


velocity of 


the oxyhydrogen blowpipe, which gave 


Alpha 


per sec ond 


this energy do? It sent out the 


rays at a about 40,000 miles 


and these particles naturally carried a great 
The Beta rays, although only about one-thou- 


deal of 
energy. 
sandth 
ergy, owing to their enormous velocity, which exceeded 
They could decompose water 


part of the size, also carried tremendous en 


that of the Alpha rays. 
and metallic substances, and 
they found produced 
imagine to exist in the substances so treated For in 


in these decompositions 


elements which they did not 


stance, in decomposing ordinary copper sulphate they 
were surprised to discover lithium in what remained, 


and no traces of the copper salt. He had repeated this 























experiment five times, and the experiments were still 
going on. 
— —> + oe - 
Ephemeris of Halley's Comet, 
1910. R. A. Declination, Log. 1 Log 
h. m, # , 

April 4 0 5 38 ~ 1 L560 O2idd 
April 8 0 1 438 7 OS 0.8101 O.1910 
April 12 23 57 58 7 53 1.7883 0.1617 
April 16 54 24 7 49 9.7738 9.1257 
April 20 m1 44 7 46 0.7688 1 SON 
April 24 nO 20 7 47 O.7757 U.U2T2 
April 28 ho 5 7 36 9.7911 v.0800 
May 2 23 54 $2 8 18 0.8146 ATO 
May 6 0 3 6 9 & P.83565 O.7779 
May 10) 21 35 10 30 0.8654 0.04 
May 11 29 39 i 63 9.6040 
May 12 8 B2 11 41 O.5800 
May 13 050 12 12 29 U.SST77 O.5134 
May 14 1 & 47 3 9.4618 
day 15 1 24 47 14 0.4086 
May 16 1 40 52 16 5 O.3501 
May 17 223 4 17 20 v.9176 i 
May 18 $ 719 18 51 
May 19 # 311 if 43 
May 20 5 2 23 19 § 
May 21 6 9 54 17 40 U.0468 
May 22 7 ; 4 ib 14 
May 7 44 48 12 40 
May 8 18 20 10 24 
May 40 7 8 31 9.9751 2.4048 
May 8 58 52 6 59 9.4001 
May 27 913 8 5 45 9.5120 
May 28 24 36 445 B.558% 
May 33 48 0.0049 0.60! 
May 30 9 41 23 t 0.49405 

Astronomische Nachrichten, No. 4379 A. C. bb. Crommetin 
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Prizes for Small Aeroplanes 

The practical utilization of the aeroplane is the ob- 

which the efforts of all constructors and 


furtherance of the 


ject toward 
experimenters are directed. In 
same object, the French National Aerial League offers 
two prizes for small and easily managed aeroplanes. 
One prize, offered by M. René Arnoux, through the 
agency of the League, will be awarded to the first avi- 
ator who shall succeed in starting from a selected 
road, bordered with trees, and in landing on the same 
road after making a continuous flight of one kilome 
ter (% mile) or more. The other prize, of 1,000 francs 
(about $200), will be 
smallest aeroplane which shall make a continuous cir 
The size of the aeroplane will 
maxi- 


awarded to the owner of the 
cuit of one kilometer. 
multiplying 
dimensions of the machine. The 
will close July 16th, 1910. A 
rules governing the competition can be obtained by 
addressing La Ligue Nationale Aérienne, 27 Rue de 
Rome, Paris. 
— >+0e-2 o- 

The number of bacteria contained in milk increases 
very rapidly from the moment of milking for a certain 
time, and then slowly decreases. Some bacterioiogists 
have attributed this phenomenon to a _ bactericidal 
power possessed by the milk due to some unidentified 
ingredient. Experiments have isolate 
this hypothetical substance, which appears to remain 
active up to a temperature of 140 deg. F. Tie milk 
was filtered through a porcelain cylinder, and the filtrate 
obtained showed greater germicidal power than ordi- 
results obtained. 


together the thre« 
competition 


be estimated by 
mum 
complete copy of the 


been made to 


nary milk, but no conclusive were 
The real explanation of the germicidal power of milk 
is much simpler. The acidity of milk continually in 
creases with age and thus milk continually becomes a 
less favorable medium for the grewth of bacteria. The 
bacteria also have to contend with the lactk 
which develop very rapidly in sour milk, and are gen 
victorious in the struegie for existence It is 


ferments 


erally 
for this reason that the laciic f 
in therapeutics, 


rmenit are emploved 
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THE BRAZILIAN BATTLESHIP 


in the early part of thia year the first of tl dread ernment, thus definitely di posing of the supposition armed warship afloat 
nought battleships, the Minas Gera about whi at the essel was designed for some other power! miral Maurity, the president of the Brazilian naval 
much speculation has been rife, was handed over b Thi essel has been the ource of considerable dis commission in England, appointed by the government 
the builders. Sir W. G. Armstrong, Whitworth & Co cussio1 ince it represents the last word in heavy bat of the South American state to supervise construction, 


“MINAS GERAES.”’ of Elswick, Newcastle-on-Tyne, to the Brazilian gov 
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tleship design, and is at present the most powerfully 
° 
Through the courtesy of Ad 
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Length, “i feet, Breadth, 83 feet 


Normal displacement, light, 19.000 tons. Horse-power, 27.212. Speed, 21.4 knots, Armor: Belt, 9-inch, extending for full height of hull; turrets, 9-inch; two 
protective decks, ]44 1 irmament: | 45-caliber 12-inch ; twenty-two 4,7-inch. Four torpedo tubes, 


THE BRAZILIAN DREADNOUGHT “ MINAS GERAES.” 
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During the gun trials of the “ Minas Geraes” ten 12-inch guns were trained on the broadside and discharged simultaneously. The combined energy of the 


j +s amounted to 500,000 foot-tons, or sufficient to lift the ship bodily 26 feet into the air. 


HE GREATEST BROADSIDE EVER FIRED FROM A BATTLESHIP. 
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we are enabled to publish the accompanying photo- 
graphs and to give the leading particulars regarding 
this, the latest dreadnought. 

The general appearance of the vessel may be gath- 
from the accompanying illustration. The over- 
molded breadth 83 feet, molded 


ered 
all length is 543 feet, 


depth 42.25 feet, displacement 19,000 tons, speed 21 
knots. The propelling machinery, built by Vickers 
Sons & Maxim, who have the second vessel of the 


series completing at Barrow, is of the reciprocating 
four-cylinder triple-expansion type, driving twin three- 
pladed propellers. The cylinders have a diameter of 
39 inches for the high-pressure, 63 inches for the inter- 
mediate, and 73 inches for the low-pressure, with a 
common stroke of 42 inches, and on the forced draft 
trial at 280 developed 27,212 indi- 
cated horse-power, giving a speed of 21.4 knots. 

The outstanding feature of the 
the armament. The armor on the 
amidships is 9 inches for a depth of 22.3 feet, 5 feet 
normal load water-line. 


pounds pressure 
vessel, however, is 
main broadside 
of which. extends below the 
The forward and aft barbettes are protected by a trans- 
armor bulkhead, while forward and aft 
6-inch belt armoring tapering 
There are two pro- 


verse 9-inch 
the hull is protected by 
to 4 inches at the extreme ends. 
tective decks, the upper being 1.25 inches thick, and 
the water-line deck 2 inches thick. Nine-inch armor 
is also used for the upper strake amidships, and the 4.7- 
inch guns of the secondary armament are mounted with- 
in the citadel thus formed. In regard to offiensive arm- 


ament, the main 
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gun houses of the upper level pair of guns. On the 
main deck there are seven 4.7-inch guns mounted with- 
in the citadel of 9-inch armor on either side, and the 
arrangement is such that the guns can be trained 
through an arc of 50 degrees on either side of the cen- 
ter line transverse to the keel, so that they can be 
trained astern and ahead. AItogether there are twenty- 
two 4.7-inch guns included in the secondary armament. 
The result is that in action the vessel can pour a broad- 
from ten 12-inch guns firing 850-pound shells, 
eleven 4.7-inch guns firing 45-pound shells, and six 
guns firing 3-pounder projectiles. As all are of the 
latest quick-firing type, a comprehensive idea of the 
formidable character of the attack of this vessel may 
be obtained. 

The gun-operating mechanism is electrically and 
hydraulically driven, electricity being used for train- 
ing the turrets. In addition there is emergency gear 
for every operation. Immediately the gun is fired an 
cleans it, and the rammer is fitted with a 
in the event of any sparks re- 
maining when the breech is opened, they may be at 
once extinguished. The accommodation for the per- 
sonnel is most adequate and commodious, especially in 
regard to the officers’ accommodation; and in view of 
the hot climate in which the vessel is to be in service, 
special attention has been devoted to ventilation. The 
navigating bridge has outer wings, which are also re- 
moved when the ship is cleared for action. 

The gunnery trials created unusual interest, 


side 


air blast 
water spray, so that 


and 
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THE FIRST METAL BRIDGE IN AFGHANISTAN 

The accompanying illustration represents the DI- 
roontah suspension bridge, the first metal bridge to 
be erected in Afghanistan, which was opened last year. 
The structure spans the Kabul River at the mouth 
of the famous Diroontah about seven miles 
from Jallabad. Prior to the erection of the bridge 
communication was maintained india and 
the adjacent country by means of a primitive native 
ferryboat, or raft, composed of skins stretched taut 
on a framework of rough timbers, and lashed te 
gether by means of crude native-made rope. A cabie 
was stretched across the river, and when the latter 
was at its normal stage the raft was pulled from one 
bank to the other by this means. When, 
the waterway was in flood, and the turbulence and 
velocity of the current prevented recourse to the rope, 
the raft had to be rowed across the river, an operation 
which required considerable dexterity with the primi- 
tive oars used. The journey was somewhat danger- 
ous under the circumstances, and the opposite bank 
was only gained some considerable distance down- 
stream. Owing to the rude character of the ferry- 
boat a capsize was by no means infrequent, and in- 


Gorge, 


between 


however, 


deed several lives were lost from this cause every 
year. 
When it was decided to erect a bridge, the site 


chosen for the structure was just off the old Kabu! road. 
As the photograph shows, the gorge is extremely wild 
at this point, the rocky cliffs dropping straight down 

into the water, 


The contract was 





battery comprises 
12-inch 
guns. 


twelve 

45-caliber 
Four are carried 
in pairs in two 
turrets in the 
center line of the 
ship, both  for- 
ward and aft, the 
remaining t W oO 


pairs being 
mounted on either 
side amidships. 
In order to permit 
these to be train- 
ed throughout a 
full are of 180 d 

grees, the super- 


structure is cut 
away fore and 
aft. It will be 
readily seen that 
the upper deck of 
the vessel is lett 
clear of all ob- 
struction, a factor 
which is one of 


the outstanding 
features of the de 
sign. It will be 


seen also that the 
pairs of guns for- 
ward, as well as 
those aft, are 
stepped, the up- 


permost pair be- 








carried out under 
Mr. J. R. Halli 
day by the Cal- 
cutta engineering 
firm of 
Burn and 
pany, Limited. 
The bridge has 
a span of 396 
feet 
tower centers, 
with a clear 
width between 
parapets of 190 
feet. It is de- 
signed for pedee- 
trian and light 
vehicular _ traffic. 
The inaccessible 
character of the 
site combined 
with the fact that 
none but wun 
skilled native la- 
bor was available, 
rendered the. task 
somewhat dif ft- 
cult, The abut- 
ments had to be 
blasted out of the 
solid rock, as did 
the roadway ap- 


Merars. 
Com- 


between 


proaches on eith- 
er side. On the 
Jallabad side 





these prepara- 





ing some 12 feet 
above the level of 
those below, so as 
to enable the up- 
per to fire over 
the lower will be seen from this arrange- 


ment that a terrific gun fire can be concentrated on 


pair It 


either side, for the forward and aft two pairs of guns 
can be trained rough an are of 150 degrees on either 
le of the center line of the ship, thus giving a fire 
om el r broadsid iding the pair of guns amid- 


Ships of ten 12-inch gun loreover, owing to a pair 
of guns fore and aft being set at a higher elevation, 
they have a corresponding advantage in action. As 
these guns fire a projectile weighing 850 pounds, this 
means that an aggregate discharge of 8,500 
can be concentrated from either broadside. 


pounds 
In the ac- 
companying photograph taken during the gun trials 
a full broadside fire is shown, and this is interesting 
as it is the first occasion on which ten 12-inch guns 
Similarly owing to 
either broadside being capable 
of training through an are of 180 degrees, it 
sible to fire eight 12-inch guns ahead or 

The 
and 3 pounders of the 


have been fired from a broadside. 
the amidship guns on 
is pos- 
astern. 

4.7-inch guns 
quick-firing type. The central 
superstructure of the vessel has been so designed as 
to carry four 


secondary armament comprises 


4.7-inch weapons arranged in pairs one 
above the other on either side ot the bridge at the 
disposition aft. These 
guns fire forward and aft parallel with the center line 


forward end, with a similar 
of the ship, but have a considerable angle of fire abaft 
the beam. Also six 3-pounders are similarly mounted 
forward and aft in the same superstructure, while two 


other 3-pounders are carried on the top of each of the 


This graceful structure, recently completed, takes the place of a primitive rope ferry. 


THE FIRST METAL BRIDGE TO BE ERECTED IN AFGHANISTAN. 


the representatives of several powers were present 
thereat. The trials served to dissipate conclusively 
many apprehensions that had formerly been enter- 


instance, there was considerable discus- 
effect 


gun crew in the lower barbette of the fore and aft 12- 


tained. For 
sion as to what would be produced upon the 
inch guns when the weapons immediately above were 
discharged. In the first test the crew were withdrawn 
from the lower gun house when the upper pair was 
fired. It was found, however, that the roof of the 
lower house offered a complete protection against the 
blast, and that the crew could safely stay in the lower 
house without experiencing the slightest ill effects of 
the tremendous blast some five feet above their heads. 
It was also considered that the principle of setting the 
fore and aft guns one above the other and at a dis- 
tance of 36 feet center to center was objectionable, on 
the plea that the aiming of the upper guns would be 
interfered with by the flash from; the guns just below, 
but here again practical trials dispersed any such ob- 
jections. These results, by the way, corroborate cer- 
tain results obtained some years ago by our own Navy 
Indian Head, when this system of 
proposed and adopted in our “Michi- 


Department at 
mounting, first 


gan” and “South Carolina,” was tested. 
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Equal parts flowers of sulphur, 
pulverized sal ammoniac and iron filings, mixed with 
good linseed oil varnish and adding enough white lead 
tc make a solid, easily workable mass. 


Cement for Aquaria. 


tions tegether 
with the setting 
of the foundation 
bolts 
pleted in seven and a half weeks. Work then had to be 


were com 
months, as the services of the 
Afghan labor was required in Kabul. Upon resuming 
operations, work was continued without further inter 
erected in the 


suspended for seven 


mission, and the bridge was actual 


working time of five months. Considering the nature 
of the work, and that the native laborers were quite 
unacquainted with the tools used, such a performance 
was highly creditable. A further month however was 
occupied in blasting out a roadway and approach to 
the bridge in the cliff face on the Lagna side of the 
river. The bridge was opened by His Majesty the 
Amir of Afghanistan amid much ceremony and before 
a huge crowd of natives, who lined the precipitous 
hillsides to witness the novel spectacle. 
—___—__—_->~-- © + 

Until a few years ago, all public coal lands were 
valued uniformly at a rate of $20 or $10 an acre. ac- 
cording if they lie less or more than 15 miles from 
a railroad. Since July, 1906, the 
been appraising its coal land according to the value 
The present value fixed for the 


government has 


of its contained coal 
government coal land, based on the new regulation, is 
$149,772,443; the value fixed for these same coal lands 


before the new classification was adopted was $48,- 
240,971. According to these figures, it is evident, there 
fore, that if these lands had been sold at the prices 


prevailing before July, 1906, they would have brought 
the government about $100,000,000 less than their value 
at the prices now fixed. 





242 


The ca 
the tree 
object of 
in nis eV 
the birds 
wear, 80 


recogni 


profound rni ‘ gi 
character—larg: bill, fee 
number i feat i 

1 peclaiist paying partk 

tion, pterograpl or he 
Ologica! osteologry or ome 

of the general tudy of birds 
any of the classe of students 


appreciat 


BIRDS AS ME 
HY ft 
sual observer 
the tone or the 


passing interest; 


ery-day lift The 


Oo speat if ome 


birds by flight 


know 


classific 


each, 


the 


length of 


mie 


HANISMS. 


bird is he 


the bird as a mechanism designed 


a certain part ( 
some con plicated ind 
toward pert ting the 
Conside ge UU a 
analyzing th vith 
a iew to thelr u ion 
it sees iat l L con 
mie t with ft bill, be 
ALISE it ‘ il I I 
extremilt and } i ot 
the nportance f i 
u 5 Tr} one fea of 
i birds me i l m 
merits treatipent in 
article especi levotec 
to 1 and has, in fact. re 
ceived such treatment.* I 
can we briefly r wed 
only here rl bill not 
onl pertorms hie in¢ 
tions of a mouth in irds 
but aiso serves as a hand 
Having nor at all on th 
posterior iimb and only 
unsatisfactory substitutes 
on tie inter? ones 


birds mu 
bill large 


hand, ané 


st needs use the 
‘ly in iieu of a 


1 do so to a@ very 





considerable £ ¢ 

As has been shown, th 
yi] ing i I in 
hay oO the requirements 
ot the more impo 
functions tha if must 
perform ind exhibits 4a 


' 


very wid 


® range of vari 


is used for cutting. tear 


ing, and 


seizing, spearing 


gulfing | 
used to d 
and by se 
“as 


parro 


imbing 


show 
smaller 
entiation 
vary to 


cording 


particularly 


the order 
types, suc 
loons ar 
sea bird 
ity is 


but prope 


the robin 
The ve 


cates the 


with that of reptiles 


provided 
the eartie 
vertebre. 
each ver 
Side) the 
duced to 


titti apl 


pally ace 


birds ne 


chewing food of 
sorts and or 

I en 
rey It is also 


ress the plumage 


me spect such 
t to assist in 
skulls, having a 
rse range of 
than the bills 


correspondingly 
degre of diffe 
but they do 
some xtent ae 
the habits, and 
according to 
8 in the lower 
h as grebes and 
4 most of the 
the brain cav 
relatively small 
rtionatel irger 


rtebral portion of 
bird's descent from 
Modern 


tails, as 


with reptile-like 


st types (the archeapteryx had twenty caudal 
the bony structure of a long, lizard-like tail, 


tebra supporting 


number of caudal 





ia 
mrent function 


f the tail 


emplished 
i the modificatior 


nain arm bone 


ones. the ulna and 


membet 
perfect 


Ww hols 


for 


knows 


Scientific American 


he corresponding bones in mammals 


ent trom t 
the hand, h 


appeared, t 


ntioned sufficiently perhaps of 
to play and legs \ 
ike every detail of which the 
iachine contributing nearly re 
its juirement develoy 
ind ind 


In 


owever, the first and fifth fingers have dis- 


he index and third digits are 


ictional, while the middle finger 


! il incidental carcely fur 
tl rivia! details developed, and furnishes the real bony 
bird student knows the tip of the wing 
the clothes they Wings for the great majority of birds 
adept, he may even organs of flight n a few species such as 
1g Even the more they are rudimentary and functionless 
birds by external best only to preserve symmetry In such 
wing and tail, penguins, however, while useless for flight 
He is of necessity valuable as flippers or paddles, assisting 
nti o classifica through the water In a very few cases 
of plumage rnith used to assist the bird in climbing, usually 
of the ub-divisions while immature, as in the hoatzin of South 
w individuals among Next to the bills and wings, the feet of 


the greatest functional importance 


ary greatly, according to the 


are designed In the ostrich, which 
embles in its mode of life some 


ypment of feet and legs is strikingly 


ind legs of ich animals 


support 


ostrict 
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is greatly 


for 


solely 


at 
as 


are 


progress 


are 


largely 
America 


are 


Feet 


for 


most 


horse 


like 
like 
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the birds than the skeletal structure. The more im- 
portant muscles are peculiarly designed to render the 
greatest efficiency The powerful muscles that operate 
the wings have their anchorage on the keel of the 
breastbone, and the latter is particularly deeply de- 
veloped in birds of most powerful flight. This is true 
alike of the 
area to maintain spread for hours in sailing, and of 


with its relatively small 


man-of-war bird, with its immense wing 
the humming bird wings, 
driven at lightning speed to keep the bird poised be- 
fore a flower 

In all of the passerine or perching birds, the muscle 
and tendon arrangement of feet and legs is such that 
the weight of the body resting on and contracting the 
legs, draws the muscle over the main joint, and draws 
up on the ends of the toes, locking their grip on the 
perch. The same principle drives the talons of the 
hawks and owls into their prey. 

Tongues in birds are also highly functional. In 


woodpeckers they are practically barbed spears, and 


the extreme protrusion that they are subject to is 
provided for by roots that extend around the back 
of the head and close up 
to the eye-sockets. In the 


humming bird the tongue 
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pump for obtaining 
from 


is a 
the nectar flowers. 
some species it is 


facilitate 


In i 
oy” 
< brush-like, to 
handling the food, and in 


certain fish-eating species 
the upper surface of the 
tongue is covered with 
points inclined backward, 
to facilitate swallowing 
the slippery prey 

The eyes of owls, de 
signed to see at night, are 
wonderful structures. 
Only a small portion of 
the entire eye-ball is visi- 
ble Each socket occupies 
nearly a third of the total 
skull The visible 


space 


eye-ball is mounted on a 


thin bone frame, some- 
what resembling a lamp- 
shade in shape, a_ struc- 


ture differing radically 


from the type of bird’s 
eye 

The feathery covering 
of birds is especially 
adapted to their require- 
ments It is light, offer- 
ing the least weight to 
be carried in flight, and a 


poor conductor of heat 











and cold, affording the 
bird the best protection in 
the sudden temperature 
which it is 
birds like 
the penguins it is more 
like the hair of seals than 
feathers, apd is 


changes to 
subjected In 


normal 
thoroughly 
The feathers of ducks and 


waterproof. 
water fowl generally are 
also practically water- 
proof, The power of flight 
is quite dependent on the 


feathers, both of wings 





and tail, which in action 
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THE BIRD AS A MECHANISM. 


ier and humming-bird 


perching, have absurdly 


weak-looking feet and legs 
practically grappling 


eet are 


secure the firmest hold of the victims; 
Birds like the herons, the 
wading, 


ivy and strong 
much 


of birds is no less efficiently designed and 


; 10, the osprey’s foot ; 


whose feet 


time 


gret’s bill; 15 and 16, bill of dronyo, related to slineks: 
19, foot and leg of rhea, South American ostrich, 


used 
underdeveloped, 
In the birds of 
de- 
the 


have very long legs and long, slender toes, which, 
long feather on either spreading over a wider surface, give a support ana- 
vertebre has become re logous to that afforded by snowshoes This feature 
are short and with is more strikingly illustrated in birds like rails, 
than to support the that travel about on the yielding aquatic growth, and 
about the outer bone finds its highest development in the jacanas, tropical 
wings is an adaptation of and sub-tropical »Dirds of the rail family Wood- 
requirements of flight peckers, creepers, and nuthatches, birds that cling a 
adaptation was princi- great deal to perpendicular surfaces, have very sharp 
ard-like progenitors of claws and feet adapted to such requirements Birds 
hen are not remark- that swim a great deal have the feet webbed with a 
h and the sec- membrane extending between the toes, making very 
ot ve differ efficient paddles 


fulfilling of the requirements of 


, bones of a bird's wing ; 


are spread to give the 


greatest supporting area 


for the air pressure ‘9 act 
upon. 

As a complete mechan- 
ism, so perfectly do all its 
smooth- working 
wonder of this 


contribut« to an absolutely 
whole, in the bird, that the very 


intricate machine passes unnoticed as a common-place 


parts 


incident, 
—__——————- +2 a 

Metal filament lamps generally are supposed to be 
of a pretty frail nature, so that the slightest touch 
breaks them. This idea is counteracted by an account 
given in the Electrical World of a collision between 
a Pennsylvania eastbound passenger train and an 
empty engine just outside Jersey City on the morning 
of November 8th. This accident resulted in compara- 
tively few injuries to the passengers, due to the fact 
that the strong frames of the passenger cars resisted 
crushing. The damage to engines and cars, howeve! 
was considerable. One of the steel passenger coaches 
jumped the track and turned over on its side, denting 
in the steel plates about 18 inches. Included in the 
lighting equipment of this car were nine tungsten 
lamps, and it is interesting to note that, after the 
lamps were found to be in perfect con- 


wreck, these 


dition. 
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EXPERIMENTS IN CRYSTALLIZATION. 


BY A, J. JARMAN, 











The making of crystals of various kinds outside a 
chemical works or chemical laboratory is not often 
practised, because it is commonly considered that the 
subject is a very difficult one, or that it requires a 
complete knowledge of chemistry Such, however, is 
a mistaken idea from either standpoint. Crystals of 
extraordinary beauty both in geometrical form and 
brilliancy of color can be produced by any person de- 
termined to make the undertaking successful. 

The accompanying illustration shows a group of py- 
ramidal crystalline structures that have been formed 
in the national colors 

The red is made of bichromate of potash, the white 
of common alum, and the blue of sulphate of copper. 

Many salts can be employed that are very cheap, and 
after the crystals have been formed the solution left 
over can often be used. The geometrical forms of the 
crystals can be observed during their formation, and 
it is interesting to watch how they grow as the liquid 
deposits the excess of salt. When finished, they can 
be dried and preserved under a glass covering like 
wax flowers, so as to preserve them for ornament and 
for educational purposes 

To produce results as illustrated, make a pyramid 
out of three pieces of wool, five inches long, and a 
quarter of an inch square Wind each stick with cot- 
ton twine from end to end Bind these three strips 

ell at the apex of the pyramid and then for the base 
make a little triangle of the same sized strips, each 
piece being two and a half inches long. Cement these 
firmly at the corners with sealing wax, then cover 
every part neatly ith a winding of cotton twine. 

nds of the three longer pieces, 
and e base with sealing wax, after 


which carefully cover all the waxed parts with 
twin For a fil yramidal block of white transpar 
ent crystals prepare a small quantity of concentrated 


alum solution, made by adding powdered alum to a 
pint of boiling water, until no more will dissolve. Dip 
the cotton twine covered tripod or pyramid into this 
solution, let it soak for a minute, then stand it in a 
plate to cool. When cold it will be coated all over 
This is the starting 
Examine 


with very fine crystals of alum 
point to build up the final crystallization. 
the minute crystals with a magnifying glass, when it 
will be seen that the face of each crystal is triangular 
in form, the cornet being cut off. No matter how 
small or how large the crystal may be, it always as- 
sumes the same geometrical form; for every salt crys- 
tallizes in a form according to its nature. 

Procure a two-gallon stoneware crock and a one- 
gallon glass battery jar The battery jar should be 
eight inches high and six inches in diameter. Pour 
even pints of boiling water into the stoneware crock. 
Add thereto about five pounds of powdered alum, a few 
ounces at a time, stirring the solu- 


tion well with a clear strip of 
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stand for a week, when it will be found to have be- 
come a mass of beautiful crystals, clustering into one 
solid mass. The pyramid must now be removed (the 
glass plate also by a slight tap) a pint of clean, cold 
water poured over it, then stood upon folded blotting 
paper to drain, changing the blotting paper twice daily 
for a week to nine days, when it will be found that the 
crystals will become almost transparent. The pyramid 
being complete, it may now be covered with a suitable 
glass dome, and it will form a unique and instructive 
ornament. Several sets should be made from various 
salts, in various colors. All of them can be carried out 
in precisely the same manner as described for alum. 

The following salts are not expensive and will give 
the various colors stated. They will not become 
moist upon exposure to the atmosphere. For white, 
common alum and cane sugar; red, potassium bi 
chromate; yellow, yellow prussiate of potash; dark 
green, double sulphate of nickel and ammonia; light 
green, chlorate of nickel. 

There are very many other salts that will give a 
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RED, WHITE, AND BLUE PYRAMIDAL CLUSTERS OF 
CRYSTALS. 


great variety of colors, the majority of them being 
deliquescent, becoming moist and melting upon ex- 
posure to the atmosphere, but those enumerated here 
will be permanent under all ordinary conditions. 
—__$——>_ ++ <—— 
SIMPLE METHOD OF PRODUCING THE ZEEMAN EFFECT. 
BY W. K, CARR 

The world was startled when, a few years ago, Prof 
Zeeman announced that if pieces of sodium were 
burned between the poles of a powerful electro-mag- 
net, the spectroscope would show the D line much 
broadened while the existing current was turned on, 
and that the original aspect of the line would be re- 
stored as soon as the current ceased. 

The experiment confirmed the much-discussed the 
ory of H. A. Lorentz, who assumed that the hitherto 
homogeneous and indestructible atom of the chemist 
was, as a matter of fact, heterogeneous and composed 
of minute particles or vortices in the ether of space, 
having a definite mass and possessing all the proper- 
ties of negative electricity. These particles, or vor- 
tices, which are now called “electrons,” he conceived 
as vibrating about the common center of gravity of 
the atom, and further, that light was due to trans- 
verse vibrations in the ether generated by these rap- 
idly-moving electrons. If, argued Lorentz, the atom 
be made up of such particles or vortices, their rate 
of vibration would be altered by the lines of force in 
a magnetic field, and we should be able to predict their 
behavior with accuracy. Going back to two swinging 
pendulums for analogy, he pointed out that any mo- 
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and component number 3, in which they move against 
the hands of the clock. Now suppose we look at the 
vapor of sodium in a magnetic field and along the 
lines of force. Consider the electrons as negatively 
charged, and the lines of force runnin: 
what will happen? You cannot see any >ffect of com 


oward you, 


ponent number 1, since the electrons o: that compo- 
nent are moving in the line of your vision, and since 
electrons emit waves only at right angles to the line 
of sight; hence to see the waves of component num- 
ber 1, you would have to move your position, and 
look at the burning sodium at right angles to the 
lines of force. But with components numbers 2 and 
3 the conditions are very different. Here the electrons 
are revolving in circular orbits, and in a plane at 
right angles to the line of sight; and since those 
which move with the hands of a watch are retarded, 
and those against the hands of a watch are accele- 
rated, the single line seen in the spectroscope would 
split into two, or, as in Prof. Zeeman's case, where 
the spectroscope was of smal! dispersive power, only 
a broadening of line would be observed. This, then, 
was the experiment which startled the scientific world, 
startled it because one of the fundamental principles 
of science was apparently overthrown—the homoge 
neity of the atom of the chemist. 

Notwithstanding its value and significance, the ex 
periment is rarely witnessed, because of the ponder 
ous and costly apparatus necessary to produce the di 
vision of the spectral lines. Powerful gratings and 
magnets, both exceedingly expensive, have up to the 
present time, been used in the demonstration. The 
writer, however, has a very simple piece of appara- 
tus, costing less than $30, which shows the phenome 
non admirably. No claim to originality is made, save 
in the matter of its arrangement, which is so simple 
as to be well within the grasp of any intelligent boy 
Instead of the powerful spectroscope, the reader will 
observe in the accompanying photograph a little inter 
ferometer attached to the telescope. This is a modi 
fication of Fabry’s, and for it the writer is indebted 
to the inventive genius and the exquisite mechanical 
ingenuity of Prof. Pfund of Johns Hopkins Univer 
sity. And instead cf the huge magnet used by Zee- 
man, one weighing less than forty pounds is found 
more than ample. The photograph shows a piece of 
board six inches long to which is attached A, a lens 
of three inches focus, B a Nicol prism which can_ be 
revolved in its brass collar, C the interferometer, 7) 
the telescope, and O a spring clip for holding the quar 
ter wave plate. This apparatus is simplicity Itself 
is always in adjustment, and can be rapidity shifted 
to view the phenomenon along the line of sight and 
at right angles to it 

Instead of burning sodium, let us use a tube con- 
taining helium gas, and place the apparatus so that 
we may view the light parallel to the lines of force 
and through the hole drilled in the pole piece of the 
magnet, as seen in Fig. 1. 
before the magnet is energized, and you will see sev- 


Examine the glowing tube 


eral concentric yellow rings in the field of the tele- 
scope. 

Fix your attention upon any one of the rings which 
is the equivalent of the yellow line fhat would be seen 
in an ordinary spectroscope. Turn the current into 
the magnet, and instantly the yellow ring splits into 
two. Revolve the Nicol, but you cannot extinguish 
the rings, because, just as Lorentz predicted, they are 
circularly polarized. Now introduce a quarter wave 
plate, the effect of which is to 
produce a retardation of one-half 





rlass As soon as the hot water 
ll dissolve no more alum it is 
ed and must be poured 

vattery jar, which 

warmed, 

alum by 

cheese- 

cloth over the top of the jai Now 


place in the battery jar a circular- 
like lid about 1% inch deep, such 
as the lid of a paste jar. Set 
upon this lid a piece of glass four 
and a half inches square. and upon 
the glass the slightly crystallized 
pyramid completely immersed in 
the solution and weighted down 














wave length The light is ney 
plane polarized, and can be ex 
tinguished by the Nicol—a furth 
er and a_ beautiful confirmation 
of Lorentz’s theory So much 
for components numbers 2 and 
3, but component number 1 can 
not be seen, since its eiectrons 
are moving parallel te the lines 
of force Now take out the 
Nicol, and move the apparatus 
so as to view the light at right 
angles to the lines of — force 
(Fig. 2.) Turn on the current 
and one yellow ring is observed 
to break up into three Let us 








with a large alum crystal or a 
heavy glass stopper A small 
crystal of alum may also be 
placed upon the top of the pyramid 
All must now be left to cool gradually. Under no 
condition must the vessel be disturbed, because this 
would cause the alum to be thrown down in a few 
minutes in very fine crystals like eommon salt 

At the end of twenty-four hours, the whole of the py- 
ramid will be covered with beautifully formed crystals. 
At the end of forty-eight hours. the pyramid may be 

moved, and the alum solution made hot once more, 

ding more ground alum to saturate the solution: 


lis solution again into the battery jar and insert 
pyramid with the sheet glass base; allow this to 


” 
Fig. 1.—Looking in the direction of the magnetic lines, 


APPARATUS FOR PRODUCING THE ZEEMAN EFFECT. 


tion to which the electron is subject could be resolved 
into three components, one in straight lines parallel 
to the lines of magnetic force, and the other two at 
right angles to them; but since these last two can be 
further resolved into two circular motions (one to 
the right and one to the left) around an axis paralle! 
to the lines of force, we can say that the motion which 
the electrons are capable of making may be divided 
into component number 1, in which the electrons are 
moving parallel to the lines of force; component num 


ber 2, in which they move with the hands of the clock; 


Fig. 2.—Looking at right angles to the magnetic lines. 


bearing in mind 
what Lorentz said, viz.: That one 
of these lines, component number 
1, was polarized lying in a hori- 
zontal plane, and that the other two, components num 
bers 2 and 3, were polarized in a vertical plane. ver 


analyze them 


tical because in this position we are looking at the 
edges of these circular vibrations, and the effect upon 
us is as if the particles were actually moving verti 
cally. Now introduce the Nicol with its short diago- 
nal vertical; two rings appear, and with the short 
diagonal horizontal one ring appears-—a beautiful con 


firmation of one of the cleverest pieces of reasoning 
ever credited to the mind of mat 
In the whole realm of physics there is thing mors 
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striking, more significant, and the effect which it is 
destined to exercise upon the future of science is sim- 


ply incalculable 


—_—— - ——_ -2- - — 
SOME SIMPLE TESTS FOR OILS. 
BY RALPH P, CLARKSON 


There ar 


without the use of special apparatus, and tell some 


everal tests which anyone can apply 


thing about the grade of lubricating oil he is getting 
rie FLASH TEST 


} 


Place a small amount of the oil to be tested in a 


ayy” b 


— 1.47.3 2 
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WATER 
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APPARATUS FOR DETERMINING THE FLASHING POINT 
OF OIL. 


vers % 


pan, as indicated at a in the accompanying engraving, 
and heat by means of the lamp beneath. As the oil 
heats, apply a match at b After a time a flash is seen 
when the match is applied, but it disappears as rapidly 
as it came This shows that enough vapor had been 
produced to mix with the air and form an explosive 
mixture The temperature, given by thermometer c, 
at which this occurs, is called the flashing point At 


ome higher ‘ature, if a match is applied, the 





oll takes fire This latter temperature is known as 
the burning point, and may be a considerable number 
of degrees above the flashing point 
TO DETECT rit PRESENCE OF AN ACID 

Dissclve a small amount of sodium carbonate in an 
equal volume of water. Place it, together with the 
oil to be tested, in a flask 
oughly The quantity of precipitate will be a gage of 


vr beaker and shake thor- 


the amount of acid present 


TO DETECT THE PRESENCE ¢ 


F GRIT 
Drop a amall amount of the oil on white or very 
light-colored blotting paper. The oil will be absorbed, 
and the grit will be visible as small black specks on 
the blotter 
rO FIND THE TEMPERATURE AT WHICH THE OIL CONGEALS 
Put 15 parts of Glauber salts into a beaker. Place 
in this a bottle containing a sample of the oil. Place 


over the salt a mixture of 5 parts hydrochloric acid 
and 5 parts of cold water. The temperature is re 
duced slowly, and can be observed from time to time 
as the oll thickens Any freezing mixture or even ice 
can be used in place of the above 

—> + oo —- 


THE IONIZATION OF AIR. 

SOME SIMPLE EXPERIMENTS 
The terms ions and electrons have now become fami- 
liar in the explanation of electrical phenomena. Most 
of the investigations upon which they are based how 
ever have been made in vacuo, and consequently they 


are but little understood, except by those scientists 


Scientific American 


who have devoted their energies to their especial 
study. There are however many simple experiments, 
mostly due to Righi, which can be made in air at the 
ordinary pressure, and which form a useful introduc- 
tion to the study of ionization. The accompanying 
illustrations represent some of these typical simple 
experiments performed by Mr. C. J. Watson of Bir 
mingham, which aroused considerable interest at a re- 
cent scientific conversazione in that city, and through 
his courtesy we are able to explain how they were car- 
ried out and how they may be repeated by any inter- 
ested reader 

It is well known that if a pointed wire be con 
nected to one pole of an influence electric machine, 
and the other pole is earthed, a discharge of electric- 
ity will be obtained. The proof of electric discharge 
may be easily verified by means of a lighted candle 
If the former is placed 
on the cap of the latter, the electroscope, even if dis- 


and a gold-leaf electroscope 


posed several yards from the machine, will collect 
continuously the electricity discharged from the ma- 
chine Similarly, if the action is carried out in the 
dark, a small stream of purple light may be seen, 
which although scarcely visible, will exercise a pro- 
nouncedly marked influence upon an exposed photo- 
graphic plate. Another method in which this dis- 
charge may be ascertained is to place a condenser, 
comprising a piece of glass 1/16 inch thick coated on 
both sides with tinfoil to within ™% inch of its edge, 
opposite the point of the wire. Then connect the two 
opposite coatings of tinfoil with a strip of the same 
material, which has a fine cut in it When the re 
verse side of the condenser is connected to earth, 
there will be a distinct spark jumping across the nar- 
row gap 

If this discharge point then be immersed in a metal 
box, fitted with an opening which is covered with per 
forated zinc, so that the electrified air is forced 
through the perforations, if the box is earthed it will 
be found that the air which is thus expelled is totally 
deprived of electric charge. It thus appears that the 








aa — : —_ 
Fig. 1.—Interposing a non-conductor in the path 
of the ions. 


electric charge is not carried by the particles of air 
generally, but by a smaller number of what for the 
present are generally described as ions. 

Several simple experiments may be carried out to 
ascertain the paths pursued by these ions. For in 
stance, take a sheet of ebonite, the reverse side of 
which is coated with tinfoil and earthed, and place it 
a foot distant from the discharge point. It is advis 
able to pass the sheet over a gas flame for a few sec- 
onds before each experiment, so that any electricity 
present in the sheet may be eliminated. When the 
discharge from the electric machine is carried out 
for about one second, the sheet will be charged suffi 
ciently. No visible effect of this occurrence will be 
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observable; but if the sheet is sprinkled with a mix- 
ture of powdered red lead and sulphur, and the same 
experiment is repeated with an obstacle of non-con- 
ducting material interposed between the discharge 
point and the sheet, such as say a cross, an image of 
that object will be produced upon the plate. If nega- 
tive electricity has been discharged from the electrical 
point, then the sulphur will collect on those parts 


ll possbive 1? 
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Fig. 12.—Forcing a discharge through a zine sieve. 
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g. 13.—Effect of ultra-violet rays on zinc. 


immediately beneath the object, while the red lead 
will adhere to those parts charged negatively by the 
unimpeded discharge on the surrounding areas. The 
drawing, Fig. 1, shows how the experiment is carried 
out, while the photograph, Fig. 2, gives the result of 
the interposition of the cross in the path pursued by 
the ions. 

The image of the object is usually enlarged, but this 
factor is influenced to some extent by the length of 
time of the electric discharge. A preferable method 
is to take a sheet of celluloid, as shown in Fig. 3, per- 
forated with holes at regular distances. Then when 
the image of these holes is obtained, as shown in Fig 
4, the distances between their centers can be measured 
When the distance of the ebonite sheet is varied (the 
distance of the celluloid sheet from the electric pole 
being kept constant) it will be found that the siz 
of the image grows with the distance, but not propor- 
tionately. The electrified particles or ions travel along 
the lines of electric force, and consequently generally 
in curved lines. This has been proved by using, in- 
stead of a point, a long thin wire held parallel to the 
interposed sheet of celluloid, when the lines of force 
ire circular arcs passing through the wire, and strik- 
ing the ebonite perpendicularly to its surface. 

It will also be found that the streams of ions mutu- 
ally repel each other, so that if the electrified point 
be very near to the celluloid, the individual images 
of the holes will be found to have enlarged themselves 
at the expense of the intervening spaces, and will even 
be observed to have assumed almost a square form, as 
shown in Fig. 5. This is of course analogous to what 
is observed with the cathode rays of highly exhausted 
tubes. A similar repulsion is also manifested when 
an insulated metal object is used as the interposed ob- 
ject. This is illustrated in Fig. 6, which represents 
the effect produced by a piece of brass tubing on the 
end of an ebonite rod, both being of the same diameter. 


(Continued on page 250.) 











Figs, 2 to 6.—Shadow effects produced by interposing non-conductors in a stream of electrified particles. 

















Figs. 7 to 11.—The effect of an air blast on the discharge, and of forcing a discharge through perforated zinc. 
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‘laims that it worked satisfactorily upon 
CAN TOUCH YOU fF 


his machine. 
The new biplane has a spread of 28 feet 





| by a fore-and-aft width of planes of 5 feet, 
|which makes an area of 280 square feet 





of the main planes. In addition to these 





{@ 

ER a naan | there is a small biplane tail carried on a 
L SOLAR LIGHTS SAVE MONEY | | triangular frame extending back from 
PNG Gseo a teenth exits | thy eg el a ;the main planes and mounted upon a 
CHICAGO SOLAR LICHT CO. |i] light skid. The vertical rudder is placed 

lanl 212 8. Jefferson St. Chicago 7) | Jin the center of this tail which forms in 


















a) TIONARY acura | reality the horizontal rudder, since the 
ASOLINE ENGINE °76 
For Farmwork, Irrigation 
or Pumping, Factory use 
and Electric Lighting. 


3 to 20 h. p.—perfectly gov- 


itwo surfaces are moveable and are used 
ito direct the machine up or down. 
The arrangement of the power plant 





jand aviator’s seat is just the opposite 







\ aa wpe of the usual arrangement, and is along 
ible firm. Write for particulars 


GRAY MOTOR CO. |”! Leib St., DETROIT, MICH 






monoplane lines. The motor is at the 





| front edge of the lower plane and the avi- 














LANGLEYS AERODROME.—FULLY |ator’s seat above the rear edge. The fly- 

scribed and i strated in Sc! AN , ‘. , . « } 
Gescribed and testented Nas. Pree 0 centeeach | Wheel of the motor extends below and 
City and newste —<— oe an ee eee jabove the plane. The propeller is placed 


-|half way between the upper and lower 


He Gets coc Because) Planes and is driven by chain from the 


HE IS A SKILLED WATCHMAKER motor. It is a large, high-pitch propeller 
A graduate of the oldest and most_up-to-| of between & and 9 feet diameter. 
late Wat aking School in the United | ae : 
States. Write for free circular B The aeroplane is mounted upon two 
Waltham Horological School 
WALTHAM, MASS. 





} pneumatic-tired wheels in front and a 
| single skid at the rear. The regular Cur- 
i“ “\|tiss single-wheel control of the rudders 


jis fitted. The machine has had several 
Concrete successful tests upon the frozen surface 
Reinforced Concrete 


of Lake Keuka, at Hammondsport, N. Y¥ 
AND 


THE BLERIOT 1910 MODEL MONOPLANE 
Concrete Building Blocks 


The latest model Bleriot monoplane 
Scientific American Supplement 1543 contains an 





from the rear in one of our illustrations 


}on page 236. As can be seen at a glance, 


the body 


known as the “No 11 bis” is shown 
article on Concrete, by B Cunningham. 


rhe article clearly describes the proper com- | ly covered, while a new form of tail re- 


position and mixture f concrete and gives ; . . 
esults of elaborate tests. |}sembling that of the Antoinette mono- 


Scientific American, Supplement 1638, gives tis]| Plane has been fitted. The horizontal 
nerete rudder is in two parts hinged at the rear 


| 

Scie A can § lements 1567, 1568,§ | . . ; 

$1509, 1870, aud S71 contain an elaborate dis-[|edge of the tail proper. The spread of 

cussion by Lieut Henry J. Jones of the = —_ lic 79 i page al 

vari jus systems of reinforcing con nates con this new model is 7.2 meters (23.6 feet), 

rete construction, and their applications the wings b j » bout x - eet . alien 

These articles constitute a splendid text book 8 eing a 11x7 fee In size 

1 the subject of reinforce: & merete. Noth and having an area of 12 square meters 
ing better has been publishec ae : 

" 2°96 square fee ”™ ’ 

Scientific American Supplement 997 contains anf} ‘ 129.6 square feet). The length of the 

ee body has been reduced from 7 to 

(21.64 feet). The _ total 


y in which prac 
kilogrammes (682.6 


of the machine is now complete- 


spe 

tical notes on the proper preparation of con 
rete are given. 

Scientific American Supplements 1568 and 1569 


6.6 meters 
weight is 310 


esent a helpful ac int of the making of 

nerete blocks by Spencer Newberry pounds), or with aviator 832 pounds 
Scientific American Supplement 1534 gives a ithe is ae 

ritical review of the engineering value of This means a lift of 6.45 pounds per 


reinforced concrete 
Scientific American Supplements 1547 and 1548 
ve a resume I bie the v ious systems 
ff reinforced concrete nstruction are dis 
ussed and illustrated 


square foot of the deeply curved surfaces 
gi The highest lift per square foot hereto 


fore obtained has been 5 pounds, so M. 


Scientific American Supplement 1564 contains an Bleriot has apparently improved his ma- 
ticle by Lewis A Hicks, in which the i f : 
erits and defects of reinforced concrete are) chine in this direction, although he has 


alyzed. 
Scientific American Supplement 1551 contains 
the principles of eintorced concrete with 
some practical illustrations by Walter Loring 


not diminished its weight but instead has 
increased it in order to give it greater 





Webt strength. The same  3-cylinder, fan- 

Scienti Supp! t 1573 contains . OF . 
entific: American Supplemfison on the prin-{; Shaped Anzani 25 horse-power air-cooled 
les of success in concrete block manufac-) motor is used as heretofore. This motor 


illustrated. 
Scientific American Supplement 1574 discusses 
steel for inforced rete 


develops its power at 1,400 revolutions 


per minute, at which speed it revolves 


Scientific American Supplements 1575, 1576, and , 4 
1577 contain a paper by Philip L. Wormley,]!/ the 6.82-foot Chauviére propeller. The 
ir., n cement mortar and concreve, their 


pitch of the propeller is nearly half its 
diameter and the thrust obtained about 


eparation and use for farm purposes. The 
er exhaustively diaetisses the making of 


tar end concreté depositing concrete, 
facing concrete, wood forms, concrete side- 200 ~ Shia — 1 is operatec 
valks. details of construction of reinforced = pounds. This new model is i ra 1 
nerete posts. the same as his previous machines by | 
p he e § ome . of} ‘ os | 
pee es, er of the Supplement costs 197/, wuniversally-jointed control column| 


pushed forward or pulled backward to| 
direct the machine down or up, while it 
is moved sideways to warp the wings and 
correct the transverse equilibrium. 


A set of papers containing all the articles 
ve mentioned will be maited for $1.80. 

Valuable additional articles on concrete con- 
ction, ete., are tabulated in our new 1910 
lement Catalogue Send for a catalogue, 
h we mail gratis to any address, 

Order from your rewsdealer or from 


SIR HIRAM MAXIM’S AEROPLANE. 


biplane of Capt. T. A. Baldwin, the dean | 


$2 4 “PS 









Go in Business for Yourself 
Let Us Send You a 


Little Giant Cleaner! 


On 30 Days Trial - : 


A Little Giant Cleaner should pay for itself in less “= ~ 
than two months, out of the profits of the business after pay- Ts 
ing help and all expenses. XS A ; 
It is capable of earning $250.00 to $300.00 clear profit a month and 
we cannot see where there is a possible chance fcr anyone that buys a machine to fail to make 
big money, but every reason why they should make thousands of doliars. 


Give Us a Chance to Help You 


You can make $2500 to $3000 a year on each machine. 
It advertises itself and orders for work come pouring in. 


If you are willing to hustle you can easily make $2500 to $3000 a year 
on each machine you own. Make a start today and you v ill never re- 
gretit. Be “Johnny on the Spot” with a machine and get the cream 
of the business. Hire other men and let them make $10 to $15 a day 
for you. We believe there never has n a machine placed on the 
market that has so pleased everybody and made so much money as the 
house cleaning machine. 


A Perfect Wonder Nothing to Compare With It 


The Little Giant There are several small machines on the 
reaches every crack, | market for home use to be worked either by 
corner and crevice of | hand or by a small water or electric motor, 
the floor; the cracks in | but they have never been a success because 
Sow ae rir aoe they do not have power enough to clean 
and renovates beddi comforta, blankets, sea oy bye hey the top dust 
mattresses, etc. It consists of a powerful mney arpeemy e Little Giant Cleaner 
gasoline engine, a double acting suction air | 20¢8 the same work in the same way as the 
pamp, a vacuum condenser, cold water tank, | large machines costing from $2,000 to $7,000 
electric spark battery, vacuum guage, higb- | each. It has the same size hose. 
pressure suction hose, observation glass and We haveseen it pull out pail after pail of dirt 
cleaning erlang | connected so as to | from houses—dirt that was impossible to re- 
work in unison an ve the desired results. | move completely by the ordinary means of 
The whole is erec' on a substantial four- | beating, ete. If you can get a number of 4 
wheel wagon, to be drawn by hand, so that it | these machines working they should 
can be moved from place to place, make you rich. 


> OurLiberal Offer—Pay forit Out of Your Profits 


We want you to investigate this exceptional opportunity, We do not believe 
) Q there is any business where so smal! an investment will bring such wonderful 
returns. We have such implicit confidence in the wonderful money-making 
powers of the Little Giant House Cleaner—that we will ship one s £ 
Q 0 to any live man, who is honest and willing to work, on 30 Day's é "y 
4 q Trial—and will allow you to pay for it in installments so 
ed ® that your profit should easily take care of your payments. Lis 
In our illustrated book we give full particulars as to how to organ- 
ize your business and how to tarn every minute of your time into = ‘Y ey 
money. We will send it to you free. Every ambitious man who — » - 4 v ¥ 
bas any “‘get-up"’ in him should write at once for this book. i) Ss? . 


StS wos 
— 





































A postage stamp will bring it to you and it will show you ce Le . 
how you can become independent and one of the “4% $ » ’ 
prosperous men in your community. Now is the 1 yA 
time to start. Write today, Use coupon. sd é. Ss 


McCreery Man’f’g Co. 
232 McCreery Bidg., Toledo, Ohio 








Some Inside Facts about the Enger 40 
That the Prospective Automobile Buyer Ought to Know 


By H. C. GEORGE 


The reader may or may not know THAT THERE ARE TWO distinct methods of building an automobile. 

Onegis to construct it without reference to any other car—the sole aim being to build according to 
certain PRICE (rather than high-efficiency) specifications. This is anextremely SIMPLE method. it sor 
times produces a car that is worth what is asked for it, It ALWAYS produces an ‘‘automobile.”’ 

The other method is to build ACCORDING TO A DEFINITE PATTERN—to model after a selected car 
of known MERIT. This method is by no means an easy one, as it involves securing only the highest grode 
of material—some of which is not used AT ALL in cars of no REQUIRED STANDARD OF MERIT. 

As to which of these methods will come This statement explains many of the features 
nearest to producing the kind of a car you of the Enger car and is the best possible guar 


would like to own nothing need be said. antee of its high quality. 


The writer of this advertisement was im- It explains the size of the car. 
pressed with the marked advantage of the It explains its style. 
reproduction method of building during an It explains its rich upholstering. 
investigation of the Enger 40. It explains its easy-riding quality 

Here is a car selling for only $2000, fully It explains the quietness and power of the 


equipped, that has the size, the wheel base, the engine. 
lines, the power and those miscellaneous ad- And it explains the exceptional finish that 
vantages that one expects in ‘‘cars for the js readily noticeable to a trained eve. 
rich, "but not in cars at two thousand dollars. This car is obviously intended for those 

Cars of this Enger kind do not ‘‘happen’’ jooking for genuine quality and refinement 
—they are invariably reproductions. For those who would much prefer to pay 

Mr. Enger (who is a manufacturer of un- $4000 or $5000, but who are not ready to do se 
limited means) gave me this explanation of his and who want the nearest possible approach, 
method of bu Iding his 40. it moderate cost, to car elling at these 

**For several vears I have owned a car prices. 

In order that you, as a prospective auto- 
mobile buyer, may get a more definite idea of 
this built-to-model car, and know why you 
ought to buy it in preference to other makes, I 
am preparing a pamphlet entitled: “Seven reasons 
why you should buy an Enger 40." (Ask for 
‘pamphlet A’’ for short). - ‘This pamphlet goes 
into detail about the car and tells you what you 
want to know. 

It gives illustrations of the working parts of 
the car, as well as detailed specifications 

You ought to get a copy of it no matter 
what car you buy. 


> 


that is known the world over as being 
one of the five best cars manufactured— 
either American or Foreign. 
as fine a piece of mechanism as it is pos- 
sible to build when no thought of cost is 
considered. ** 

‘*Two years ago it occurred to me that 
if it were possible—at a nominal cost 
to duplicate my car minus the luxuries 
that are wholly unnecessary, the car 
would meet an immense demand from 
those who want the vital working parts 
of the best cars, but who are willing to 
sacrifice the luxuriousand costly extras.”’ 
**The Enger 40 is the result.*’ 


The car is 


Drop the company a 
line (a postal will d 









while you have 
iton your nind, 


Address 






ape 
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‘*Just Get Oil and Gasoline and Start’’ 














MUNN @Q co., Inc. BY R. P, HEARNE, 
361 Broadway, New York City Authentic details are now available 
\. J (Continued on page 248.) 





ENGER MOTOR CAR CO., Summer and Geat Streets, Cincineali, Ghie 
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concerning aeroplane which Sir 





| 
Hiram Maxim has built at oon 
Kent, England No small degree of se-| 
erecy bas been maintained; but to those 
who are acquainted with Sir Hiram's 
theories it was evident that he | 
would base the present aeroplane on | 
the main principles which governed the | 
design of the remarkable machine which | 
he built and tested at Baldwyn's Park | 
in 1894 
The present machine is the outcome 
of his original researches and of plans 
developed during the last five or six 
years, but not unti! 1908 was the veteran 
inventor able to devote himself fully to 
the planning of a new flying machine 
He also set himself designing a gasoline 
motor, as he held the idea that much 
of the trouble with the present aero 
planes was due to the unsuitable en 
gines employed Sir Hiram has now 
evolved a fiying machine in which 


engine to propellors 


according 


every from 


portion 
constructed to his 
His first « 
the proportions of the 
with of the 
which constructed 


“he width of 


has been 


own ideas. are was to reduce 


machine as com 
gigantic 


Baldwyn's 


those appar- 
he 
total 


feet, 


pared 
at 
the 
earlier 
100 feet 
aeroplane 
in ef- 
each 


aius 
Park 
plane 


aero- | 
multi 


new 
is 44 while his 
had a span of 


prototyve, 


over 
the 
type, 
aeroplanes, 
width, 
notably 


plane 
Like 
the 
made 
6 feet 
The 


neatly 


ite new 


multiplane and is 
of six 


inches 


is of 


fect up 
fore and 
thin 


waterproof 


being 6 in 
aft 
are 
fabri 


central 


and 
silk 
the 
super 
it, 


planes are 


covered with 

tightly 
spring 

well 


very laced From 


plane out two 
and 


lat 


posed wings, raised above 


automatic 
high 
tore 


curved to produce 
stability 


balanced 


so as 
degree 


and 


to @ very 


rudders 


eral 

There 
aft, 
The Maxim 
the pitch 
is utilized 


are 


and a horizontal steering rudder 


for varying 
flight 
Wright 


moved 


patent device 
of the 

This differs from the 
The are 
by worked 
them 


planes when in 


warping device wings 
by 


in 


direction a lever 
a spring 
direction 

is mounted 
behind the pilot, 
metal-covered compartment, 


in 


in one 

hand, 

the 
The 


planes, 


while controls 
reverse 
the 


sits 


engine between 


and who 
low, 
the steering and control wheel 
him. This disposition gives 
and at the same time 
protected from the 
is the pro- 


in a 


with 
a 


ireat of 


very clear lookout 
the 
wind 
pelling gear 


small 


aviator is better 
A highly 


Un 


novel feature 
is one 
the 
travels 
shaft, 
There 
each 11 feet 
up between 


the engine shaft 


propeller, mounted at 
This 
the 


fly wheel 


scTrew 


rear of the planes screw 


at the 


and 


same rate as engine 


also as a 


serves 
larger propellers, 


mounted 


are two 
higher 


cables whose 


in diameter, 


the by 
jockey 
of the 

direction, 


driven 
by 


planes, and 


tension is controlled pulleys 


large 
the 


The small screw and one 
same 
opposite direction 
a finer pitch 
its companion, 
action 
of 
the 


of 


the 


the 


ones rotate in 
other large 
This screw 


higher 


one in 
gxiven 


is also 


and velocity than 
gyroscopic 


action 


this its 


the 


and in way 
gyroscopic 


rotate 


balances joint 


the two in 


which 
This 


nious a t is novel 


propellers, 


reverse direction arrangement 


the screw i it inge 


Hiram has 
closely studied 
every phase of the He 
selected a special brand of Vickers steel 
the 


power 


In the engine too tir 


shown how he has 


problem has 


material for his 4-cylinder 60-horse 


and has been enabled to re- 


as 
motor, 
ving a good margin 
has been giv- 
Sir 


duce weight while lea 


strength Special care 


the 


ot 


carbureter and the valves 


that 


nh to 


Ht claims his engine works 


im 
gularity and smooth 
average aerial 
rhe 

radiator 


with far greater re 
the 
ontinent 
d 


the yper pli 


used 
fully 
mount- 


hess than motor 


on the ¢ engine is 


water-coo! an the is 


ed 
Suge 


under ine in a manner 


ative of ‘ lopted by Santos 
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(Concluded on page 249.) | 
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Phonograph, F. L. Dyer 
Phonograph reproducer, 
Phnograph reproducer, 
Phosphate mill, W F. 
Piano, H. 8S. Hornbeck 
Piano casing, F. Renek 
Piano pedal action, E 


P. Weber... 
R. Head 
Duncker... 





D. St. John... 






Pie filling composition, making, E. 

Lett ‘ is ‘ oe e 
Pile, L. E. Welsh 
Pin. See Clothes pin 
Pipe coupling, ¢ R. Schmidt 
Pipe covering, W. Sherwood a 
Pipe pulling machine, ¢ D. Shorts.... 

Pipe wrench, W. S. Mieble 

Pitchfork, H. D. O'Connor 

Plane, block, W. H. Kyte 

Planter, potato, H. P. Baltzer re 
Plastic material, ee Suzzell & Larkin 
Plate lifter, G. Laube e 
Pliers, G. L. Reichhelm 

Plow, H. Tatum 

Plow N. Sanders ‘ Ceeceee 
Plow attachment, F. G. & G. C. Malcom. 
Plow, traction gang, B. R. Hoisington { 
Plows, draft attachment for, H. W. Flagg. 95 
Pocket clasp for papers, S. Craig.... 

Pole base, M. H. Murray “a 

Pole, vehicle, A. L. Summer .. o. & 
Potato masher and beater, S. R. Albright. ‘ 951, ‘670 
Power producing machine, weight, Pp. 

D’ Agostino ‘ ‘ . 951,415 
Pressing board, steam. R. H. Ball 951,673 
Pressure device, R. Janney --.. 951,278 
Pressure recording gage, A. P. Phillips. 951, 658 
Printed publication, H. T. Marshall... 95 
Printing and ruling machine, W. Panter. 

Printing machine, T. | G. Parker 
Printing machine, R. P. Saxton 








Printing plate and producing same. G. 
e Cornwall a ° 
Printing plates, making cut, H. L Bell, Sr. 951, ‘p21 
Propeller guard. J . Hawthorne.. 951,608 
vA Pulverizer, 7 D. Maltman 951,138 
ump, Stratton os 95 s 
e Pump, air, J s.. Seopeunniens OSL 52D 
Pump governor. L Kjernulff 951,318 
; here rotary, J. R. Kinney ---- 951,762 
Aladdin’slamp transported its owner place instantly and accurately. And Pump, "releasing ae a a ee Ee 
from place to place in the twinkling of human powers are thus extended Pumping “apparatus, G. C. Hill 
‘ ‘ tac See Hat rack 
ANS, WV magic Rail chair, Mogyorosi & Papp. 
an eye. if by magic. Rail joint, Williams & Tortorice ie 
: , ; e- : F Rail joint clamp. A. C. Munn 
That was thousands of years ago— All other means of communication | Ball, ooteeh a or eccak Stantore 
au, 8 eh. @ Strong ° 4 
and the lamp was only a myth. But — are cold and colorless in comparison. | Railway rail jvint, 11. Nableteid 951,000 
nee signal, automatic electric, Fried 
se . , .« » hee o : ander & Pec: 95 
so wonderful that the story has en- —_ By the telephone alone is the human | ranwas tie’ WoW. iil ae 
: . 7 Railway tie, D. Borth, Sr 
dured to this day. quality of the human voice carried | allway te, J Horning | 
anc chine, E . 2 
’ ‘ . ° : " . I re ni zr sigh s arter 
The Bell telephone is far more won- _ beyond the limitations of unaided | (iarg®,Auding sian. 8. & Kelieriiaii. 
i on ‘ Razor, T. C. Durham ‘ . ; 
deryul—and it is a reality. hearing. Rene neety. L. D. Garten : 
Refractory substance. F. Grossmann . 


It 


true. 
stands, as commonplace in appear- 
ance as Aladdin’s lamp. 

By it the human voice—the truest 
expression of personality, ability, and 
character—is carried from 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 


The Bell System has provided this 
wonderful faculty for all the people. 

The whole country is brought to- 
gether by the Bell policy of universal 
service ; and the miracle of telephone 
talk is repeated six billion times a 
year. 


is the dream of the ages, come 


In the office, in the home it 


place to 


The Bell Long Distance telephone puts a man in 
intimate touch with new resources, new possibilities. 
One Policy, One System, Universal Service—these 
make every Bell Telephone the Center of the System. 


AND ASSOCIATED COMPANIES 





45° (0 DAYS FREE TRIAL 








MUNN & 


us send one on 10 days’ trial . 
THE CINCINNATI ELECTRIC TOOL CO. 
650 and 652 Evane Sireet, 


Free 3 


We will ship you e 
“RANGER" BICYCLE 
ry! super im advance freight 


am od tha Re does s cabauls eats 
ms for it and a better rir Fe -T y 


jo not 


JF JL a ited States yey: 

from the da 

IES orf for any reason, whatever you 
or 

for freight and you will not de 


one cent. 
We sell the hi rn eee direct from factory 
to rider at atlower prices than Ly other house. We 
ide ls with 
pisher then cheap 
ces 


eee 
» you can sell our bicycles under 
Gilled the day received, 
imited number taken in trade by our eo Ging cut Stores will 
Ra a ay mailed free. 
innertubes, lamps, cyclometess, parts, repairs 
and: wstrated ad containing © great 
justrated —— AQ wayyy bk. go bad a 





F or Everybody 


Pipe Cutting and Threading Machine 
For Either Hand or Power 
This machine is the regular hand machine supplied 







ng to be 
mond We mak ) sizes with s power base, pinion, countershaft, etc., and 

Our large size will drill a inch | can be worked as an ordinary power 

hole in steel Our Electric Midge t machine of taken from its base for 

weight only 4 pounds, and will drill | use as a band machine. Pipe ‘\¢ in. 

o steel up toS-léiech. Great for | to 15 in. diameter bandied easily in 

manual training schools. We also | small room. I[ustrated catalogue— 

ake electric driven grinders, Let | price list free on application 





0 
Sead for catalogue. 


THE CURTIS & CURTIS CO. 
6 Garden Strect, Bridgeport, Coan. 


J. E. LINDE PAPER CO. 


Also proprietors of 

NEW YORK ROLL 
WRAPPING 
PAPER CO. 


Beekman and Cliff Streets 
New York, U.S.A. 


Cincinnati, Ohio, U. 8. A. 





Free 


We have just issued a new edition 
of our Catalogue of Scientific and 
Technical Books, which contains 
144 pages, and a copy will be mailed 
free to any address on application. 


Scientific - 
Technical Books 


TRADE MARK 





JUST PUBLISHED 


VEHICLES OF THE AIR 


By V. LOUGHEED 
\ Popular Exposition of Modern Aeronautics with 


Working, Drawings. The most complete book pabtignet 

on aerial navigation. 479 pages x9 maetes, 270 il- 
a, — working arawings of a rod 

CO., Inc., Publishers of Scientific American | $0) ,{i¢csironlane ee? PO pets 


MUNN & COMPANY, Ine., 361 Broadway, New York City 





Regenerative 
Rein and trace 
horst 


reversing furnace, L. 
holder, 


Knox 


“ 9 51.644 
& Wuebben 


Weerts 
951,163 















Rein holding attachment for vehicles J. M 

Peterman ‘és 951,220 
Reins, tension device for harness, W. E 

Woods 
Relay, A. E. Stevens ... 

Kesilient wheel or tire. R. V. Wagner 

Revetment, J. J Norton 

Rolling mill, Davis & Bedient 

totary engine, . M. Lively 

Rotary engine, J. R. Kinney 

Rotary engine, D. Conekin 

Rotary explosion engine. E. J. Conill 

Rotary steam engine, W. R. Harper 

Sad iron M. Harper 

Sad iron, ¢ E. Saff« 

Safety elevator Lumbley 

Safety pin, 

Safety pin, J son 

Saliva ejector, J B. Jordan 

Salts, decon ing. J. Whiting . 

Sander devices, trap for. H. Vissering 

Saw attachment, chain. PR. L. Muir 

Saw handle, W. E. Dillard ‘ 951. 104 
Saw setting machine, B. Hadley 951,767 
Sawbuck, J Kemp » «951.399 
Sawing machine stave, J. B. Luttrell . 951,784 
Sawing machines, saw bar for motor-driven, 

PrP. R. Kramer - ‘ <o - 951 
Seaffold, H. 0. Coffin 951,596 
Screen See Fish screen. 

Serew driver attachment, E. J. Douglas 951,526 


Seed _huller, differential speed 
T. 


roller cotton, 
McDonald ‘ 








Seesaw, J. D. & O. H. Miiler......... 
Separating mechanism. J. Loufek 
Separator, J White ... . 
Sewing machine shuttle, H. A. Bates.. 


Shade and curtain bracket support and shade 
guide, combined, E. Hoxworth oa 





Shade attachment, H. D'Olier, Jr ; 

Shaft and the like coupling, C. Cottin 

Shaft brace, A. Friedmann - 

Shaft, cannon pinion, W. B. Mehl.. 

Shaft hanger, H. E. Norbom Skewes 
Shears, tension device for, G. M. Crider 
Sheet metal bending machine, G. C. Frazier 9 


Sheet metal corrugating machine, W. H 
Cooley es ° seescoce ° 

Shelf support. J. Knape 

Shelving, C 2. Gerberich owe 

Shock absorber, F. W. Merritt 


1, 
Shoe cleaning and polishing device, J. Elmer 951,389 





Shoe cushion, and ventilator, eum h a t, 
P. Hammer . 951,605 
Shoe protector, M. Rasmusse _ wre ar 
Shoe rands, manufacturing, W. L. French 
Show case, Seucek & Ustynik 
Sifter, enameling powder, W. Lindsay 
Signaling device, H. Macdonald.... 








Signaling system, resonant cab, H. D. Pat 
terson . ese eees ° of 

Silencer, J. M. Miller om 

Silhouettegraph, B. H. Coffey . . ‘ 

Silver from fixing solutions, apparatus for 
separation of, C. W. Judd... t 

Skirt marker, A. Donnelly ° 

Skirt marker, C . MeMartin 

Skylight, J. N. Grenier r 

Sleigh, bob, C. Hojohn 

Sleigh ruuner, J. Melby 





me seegeralh for, 
-.. 951,636 
951,746 


Slicing material in plug form, 
A. W. Farrington . 
Sievers 


Smoke house, A. 


earth, 


Soaps containing fuller’s pre paring, 
scouring, and other household, N. Sulz 
berger saaw kane ° 

Sodium carbonate, ‘making, W. Hasenbach. 9: 

Solder to cans, apparatus for applying, W. 

F. Hebrank ons been 6h08 
Sound box, E. C. Smith ee obend 
Spark arrester, locomotive, T. H. Densmore 
Speculum, W. Meyer ‘ oe ccevsene 
Speed indicator, F. Spalding ............ 





Speed regulator, G. C. Davison 725 
Spike puller, W. L. Varner ....... ae 9 51,517 
Spinning machine thread guide support, WwW. 

Forget at ae .. 951,310 
Sponge ck oth ‘wringe e, A. Levin .. 951,689 





Sprinkler. See Automatic sprinkler. 
Sprinkling apparatus, N. Bacigalupi....... 951,519 
Stackers, brake mechanism for hay, 0. P. 

Vroom cna onaud cevceas . 951,208 
Stackers, brake mechanism for hay, 

i. eee os b6eacas 
Stalk cutter, Davis & Jeffrey 
Stamp, time, C. C.* Sibley oe 
Staple, J. N. Hahn esse 
Starch, manufacture of modified, Ww. 5 

ee : : . 951,666 
Steam generator, J. M. Lively. ddbetaseaned 951,480 
Steam joint, rotary, N. Nuttall 951,77 
Steel castings, heat treating, W. 





Steel, producing alloyed, F. L. 

Stereotype plate casting apparatus, 

Stock line recorder, J. E. gg 

Stoker, mechanical, C. W. Wille 

Stokers, actuating mechanism ay automatic, 
Fortune & Wells 


(Continued on page 250.) 
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Build it Yourself and Save Two-thirds 





We will furnish you with ali the parts of a 
boat machine shape, and accurately 
fitted together prics ” to ship ment, so that, with 
little labor on your part, you can own your own 
bost, at a price that is ridiculously low, or we 
will farnish you with instructions and full- 
sized paper patterns, from which you can build 
the boat yourself, by purchasing the material 


locally. 

You want to kr 
Then send today —n« 
OUR NEW CATALOG No. 24 rs FREE 
The exceedingly low prices will amaze you 


vw how it can be done 


tomorrow 





Whine 
ST TE 








t ear 1910 we have made the enormous 
cut ¢ $ nt. from ular prices 
—just o less than they were jast vear. 

Do ou know that local boat-bu rs all over 
the country purchase our frames—build the 
boats and sell them at a handsome profit! 
You can do this yourself and save that profit. 
Anyone can put our Knock-Down boats w- 
gether—no skill is required. The work is a 

elean, instructive form of recreation —s 
mighty good thing for you or your be Oye 


We save you (1) the boat- “builder's profit ; 
(2) labor expense; (3) big selling expense ; @ 
seven-eighths the freight. 


OUR GUARANTEE 
is that you will be perfectly satis. 
fied with everything you purchase 
of us, or your money will be in- 
stantly refunded. 


BROOKS MANUFACTURING CO. 
403 Ship St., Saginaw, Mich. U.S.A. 
Origin: — of the p woo and 

Knock wh System of 


builltog,” Ketablished 1901. 














il 
Paper Penci 
eliminates knives, dirt 
waste. All grades of "ead, all colors 
of crayon. 

To sharpen, nick the paper and pull. 


Any Two Pencils Sent Postpaid 
Onreceipt of ten cents we will mail two best 
quality pencils, lead, crayon, photo, china 
marking, etc. State color or purpose used for. 
THE BLAISDELL PAPER PENCIL CO., 
4411 Wayne Ave., Philadelphia, Pa. ' 











RUBBER STAMP MAKING.— THIS 
article dese ribes a simple method of making rubber 
A thoroughly 


eamos with in a ave ee 

pract sy t na ateur who has had ex- 

perience in rubt er stam P making One illustration 

Contained in 8 t il 10. Price 10 cents. For 
ale by no ( inc. and ali news newsdeaiers. 


FISH “WILL BI BITE 


Magnetic Bait. Satisfaction guar- 
anteed or your money refunded. Your deale™ 
has it; if not send 25 cents fora box. Send 
for free special premium offer of fishing tackle 
and illustrated circular. 

° ° ° 
Magnetic Fish Bait Co. 
Main 5, Republic, Mo. 
Leading Law Sehool tm, 


eae ee Instrace | 
tion, Established 1892, 


If you use 


















Prepores for the bag, 
Three Courses: College, 
Post-Graduate and Bustle 
ness Law. Wetl f ine 

struction combines theo 

and practice Approv 

by the beuch and bar, 

Classes bezin each month. Send for catalog giving 


or admission to the bar of the several States, 


Chicage Correspondence School of Law 
506 Reaper Block, C hic ago 


Aluminum Can Be Soldered 


to itself or to other metals, We guarantee the jo.nt 
to be stronger than the original metal. 

SAMPLE BAR, POSTPAID, 50 CENTS 
STANDARD LEATHER WASHER MFG. CO., Newark, N. J. 


KING 
Folding 
CANVAS BOATS | 


ter and more durable than wood, Puncture-proof; non- 
A Tevelation fn boat « astrection. 
bicycle or In buggy, or 
t in use fold up inte a 
be 


rules fe 











sink ce. vnot tip over. 
Can be carried anywhere 


checked 





as begace Wh hen ft 





Etekage. Hu ps. 
ING FOLDING BOAT o., ‘sa Ha ke other Ste +» Kalamazoo, mich. 


The —. and Con- 
struction of Induc- 


tion Coils 
By A. FREDERICK COLLINS 


Size 6% x 944 inches. 295 pages. 159 illus- 
trations. Price $3.00, postpaid. 


HIS work gives in minute details full practical 
directions for making eight diifer nt sizes of 
coils, varying from a small one giving a one- 
half-inch spark toa large one giving twelve- 

inch sparks, The dimensions of each and every part 
down to the smallest screw are given, and the de- 








—— are written in language easily compre- 
rendec 

Much of the matter in this book has never before 
been published, as, for instance, the vacuum drying 
and impres gnating processes, the making of adjusta- 
ble mica condenscrs, the construction of interlock- 
ing reversing switches, the set of complete wiring 
diagrams, the cost and purchase of materials, etc, 
It also contains a targe number or valuable tables. 
many of which have never before been published. 


It is the most complete and authorative work as yet 
Published on this subject. The illustrations have 
all been made from original drawings which were 
made especially for this work. A large circular, 
containing a full table of contents and samples of 
the illustrations will be mailed on request. 


MUNN & CO., Inc., Publishers 
361 Broadway, New York 


You Want A Boat | 





Scientific 


(Concluded pie page 248.) 

which carries oil to every working part 
of the engine in a very effective manner. 
Indeed, the new motor promises to set 
a splendid example in aeroplane engi- 
neering, for it shows that, by skillful 
designing and the choice of suitable ma- 
terial, a light motor can be built with 
all the refinements which are now usual- 
ly fitted to high-grade engines for motor- 
car work. The spasmodic action of many 
aeroplanes at present in use is due 
largely the fact that their engines 
are unreliable. 

The new Maxim aeroplane is mounted 
wheels fitted with neat shock ab- 
Regarding the machine as a 

its clean lines and uncommon as- 

are the most striking features. 
is a noteworthy absence of the 
uy wires and 
many biplanes 


to 


on 
sorbers. 
whole, 
pect 
There 
complication of stays, 
framework, which on 
cause so much head resistance. The 
grouping of the various organs has 
been very skillfully done, and as far as 
possible those parts which set up most 
resistance are set in the same lines, one 
behind the other, thus minimizing wind 
resistance. In effect the whole machine 
bears evidence of remarkable originality, 
both in its general form and in its main 
details. Sir Hiram does not yet pro- 
pose to test it in free flight, as he has 
built an apparatus like that designed by 
the late Capt. Ferber, whereby the ma- 
chine can circle in a captive state around 
a steel mast. When so many other ma- 
chines, however, are experimented with 
in free flight by aviators of small ex- 
perience, the Maxim method may not 
seem altogether necessary, although 
with a striking new type of machine it 
is undoubtedly a very sure course of pro- 
cedure. 

i 

THE OLIVE BRIDGE DAM. 

(Continued from page 238.) 
cubic yards of rock excavation, and 7,200,- 
000 cubic yards of embankment and re- 
filling. The plant of the contractor at 
the Olive Bridge dam consists of four 
cableways, about 95 feet in height, which 
extend across the valley above the dam 
with a clear span of 1,530 feet. The 
crushing plant, with a capacity of 200 
tons of crushed stone per hour, and the 
concrete mixing plant are located con- 
veniently to the work, the material being 
brought below the cableways, by which 
it is deposited as desired along the 
structure. Work was begun in the fall 
of 1907, and at the present time about 25 
per cent of it has been completed. 

The total length of the aqueduct 
(which is 17% feet wide by 17 feet in 
height) from the Ashokan reservoir to 
the city line is 921%4 miles, and its cost 
will be about $45,000,000. To render 
the work perfect!y secure and perman- 
ent, wherever the aqueduct encounters 
streams or rivers of any magnitude, it 
is carried beneath them either by deep 
pressure tunnels, or by steel and con- 
crete pipes. The most notable pressure 
tunnel will be that below the Hudson 
River. In some respects this is the 
most interesting feature of the work; 
and we are informed by Mr. Alfred D 
Flinn, Department Engineer of the 
Board of Water Supply, that the borings 
have revealed at great depth a granite 
rock eminently suited to carry this great 
and important conduit. In addition to 
a vertical boring made from a barge at 
the center of the river, which has 
reached a depth of 708 feet, two diagonal 
borings have been made one from either 
shore of the river. That from the east- 


ern shore descends at an angle of 44 
degrees for a distance of 1837 feet, 
where it has reached a point 76 feet 


from the center of the river. From the 
west shore, descending on an angle of 
38 degrees, another boring has been 
driven for 1780 feet, which is now with- 
in 130 feet of the center of the river. 
The vertical shafts are now being sunk 
on either shore; they will be carried 
down to a depth of 1,200 feet below mean 
high-water level of the Hudson River at 
(Concluded on page 250.) 
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(Praetical and Instruetive Scientific BOOKS 





ee .— The ew culture. 
By T. Byard Collins. 12mo.; 374 pages; 

106 Pree $2.00 

A popular outline of the many changes which 


are revolutionizing the methods of farming, and the 
habits of farm life. It is one of the most prac- 
tical treatises on the subject which has ever been 
issued. 


ALCOHOL.—Industrial Alcohol. Its Manu- 


facture and Uses. By John K. Brach- 
vogel. 8vo.; 528 pages; 107 illustra- 
CHEE, 40.6 s ddewans eae Cecceeseverecs $4.00 
A practical treatise based on Dr. Max Maercker’s 
“Introduction to Distillation,’’ as revised by Drs. 
Delbruck and Lange, comprising raw material, 
mashing and yeast preparation, fermentation, dis- 
tillation, rectification and purification of alcohol, 


the value and significance of a tax- 
free alcohol, methods of denaturing, its utilization 
for light, heat. and power production, a statistical 
review, and the United States law. 


AMATEUR MECHANICS.—Home Mechan- 


alcoholometry, 


ics for Amateurs. By George M. Hop- 
kins. 12mo.; 370 pages; 326 illustra- 
GM: Ladsahatseatvadarns owsnewear $1.50 


This is a thoroughly practical book by the most 
noted aniateur experimenter in America, It ap- 
peals to the boy as well as the more mature ama- 
teur. Holidays and evenings can be profitably occu- 
pied by making useful articles for the home or in 
the building of small engines or motors or scien- 
tife instruments. 


AMUSEMENTS.—The Scientific American 
Boy. 7 A. Russell Bond. 12mo.; 317 
pages; 340 illustrations.......... $2.00 


This is a story of outdoor boy life, suggesting a 
large number of diversions which, aside from af- 
fording entertainment, will stimulate in boys the 
creative spirit. In each instance complete prac- 
tical instructions are given for building the various 
articles. 

COMPRESSED AIR.—Compressed Air. Its 
Production, Uses, and *Xpplication. By 
Gardner D. Hiscox. S8vo.; 665 pages; 
540 illustrations. 

The most complete book on this. subject. It 
treats on its physical and operative properties, and 
is written by an expert. Taken as a whole it 
might be called an encyclopedia of compressed air. 
DIES.—Their Construction and =e for the 


Modern Wor of Sheet M y 
Joseph V. Woodworth. 8vo.; retry pa es; 
505 illustrations. .............+.. 


A most useful book. and one which should be in 
the hands of all engaged in the press working of 
metals; treating on the designing, constructing, and 
use of tools, fixtures and devices, together with 
the manner in which they should be used in t 
power press, for the cheap and rapid production of 
sheet metal articles. 


ELECTRICITY.—The Handbook 
for Electrical Engineers. Written and 


compiled by a Staff of Specialists. Second 
edition, corrected. 12mo; 1285 pages; 
1260 illustrations. Bound in exible 
re eee 00 


A new pocketbook consisting of twenty sections; 
each written by a specialist of engineering expe 
ence and containing the latest data and information 
regarding standard electrical practice. 
ELECTRICITY.—Electrician’s Handy Book. 

By T. O’Conor Sioane. 761 pages; 556 
illustrations. anptenely bound in red 
leather, pocket-book style $3.50 

This work is intended for the practising elec- 
trician who has to make things go. Although the 
principles of electricity and magnetism are treated, 
the greater part of the book is devoted to prac- 
tical handling of machinery, details of construc- 
tion, and computations such as will be encountered 
in every-day practice. 


GAS ENGINES.—Modern Gas es and 
Producer Gas Plants. By R. Mathot. 
8vo.; 314 pages; 152 ihustrations. . $2.50 


A practical treatise setting forth the principles 
of gas engines and producer design, the selection 
and installation of an engine, conditions of per- 
fect operation, producer gas engines and their possi- 
bilities, the care of gas engines and producer gas 
plants, with a chapter on volatile hydrocarbon, and 


oll engines. 
GAS ENGINES.—Gas, Gasoline, and Oil 
Engines. Including Producer Gas 
Plants. By Gardner D. Hiscox. 8vo.; 
476 pages; 412 illustrations...... $2.50 
A complete book on the subject for gas engine 
owners, gas engineers, and intending purchasers of 
gas engines, treating fully on the construction, in- 
stallation, operation, and maintenance of gas, 
gasoline, kerosene, and crude petroleum engines, 
with special information on producer and suction 
gases, 


GAS ENGINES.—Gas Engine Construction. 
By H. A. Parsell and A. J. Weed. 


Vv. . 

8v0.; 304 pages; 145 illustrations. .§2.50 

A practical treatise describing the theory and 

principles of the action of gas engines of various 

types, and the design and construction of a half- 

horse-power gas engine, with illustrations of the 

work in actual progress, togeth > with the dimen- 

sioned working drawings giving clearly the sizes 
of the various details. 





HEATING.—Practical Steam and Hot 
Water eating and Ventilation. By 
Alfred G. King. 8vo.; 402 pages; 304 
illustrations. ......cesese08 os 

An original and exhaustive treatise, pr “i for 


the use of all engaged in the business of steam, 


hot water heating, and ventilation. The standard 
and latest book published Describes all of the 
principal systems of steam, hot water, vacuum, 
Vapor, and vacuum-vapor heating, together with the 
new accelerated systems of hot water circulation, 


including chapters on up-to-date methods of venti- 


lation, 
RAULICS.—H Guantio ® eering. By 
Gardner D. Hiscox. 315 pages; 
SOG Mduwtrathons. ..cccvccacedcccess 

A practical work treating” ‘on. "the properties, 

power, and resources of water for all purposes, 


including the measurement of streams, the flow of 
water in pipes or conduits; the horse-power of 
falling water; turbine and impact water wheels; 
wave motors; centrifugal, reciprocating, and air- 
lift pumps, etc. 
meeoess a me tion Colle. and Con- 
Co A. 
160 
00 





By 
r roderick Collins. , 295 pages; 
illustrations. 
This work gives in minute detatis full practical 
directions for making eight different sizes of cofls, 
varying from a small one giving a %-inch spark 
to a large one giving 12-inch sparks, The dimen- 
sions of each and every part down to the smallest 
serew are given, and the descriptions are written 
in language easily comprehended. 


LATHE.—Modern American Lathe Practice. 
By Oscar E. Perrigo. 8vo.; 424 pages; 
314 illustrations o 
new book describing “and illustrating the very 
ractice in lathe and boring mill operations 
r as the construction of and latest develop- 
important 


as wel 
ments in the manufacture 
classes of machine t 


ee pe Stage TDllusions, and Sci 

tifi rsions. Including Trick 
a potesreany. Compiled and edited by 
Albert A opkins. 

420 illustrations. 
This very interesting volume is acknowledged tv 
be the standard work on magic. It appeals to the 
professional and amateur alike. The illusions sare 
all explained in detail, showing exactly how the 
tricks are performed. 

MECHANICAL MOVEMENTS.—Mechanical 
Movements, Powers, and Devices. By 
Gardner D. Hiscox. 8vo.; 403 pages; 
1,800 illustrations......+ ....... $2.50 

This is a collection of different mechanical mo- 
tions and appliances, accompanied by appropriate 


text, making it a book of great value to the in- 
ventor, the drafteman, and to all readers with 
mechanical tastes. 
MECHANICAL 


APPLIANCES.—Mechanical 
Appliances, Mechanical Movements, and 
Novelties of Construction. By Gardner 
D. Hiscox. 8vo.; 396 pages; 970 illus- 
trations. 

This book, while complete in itself, is in fact a 
continuation of the author's ‘‘Mechanical Move- 
ments, Powers, and Devices."’ The author presents 
to the reader information pagasting nearly all con- 
ceivable devices for producing motion or accom- 
plishing mechanical results. 

SPECIAL OFFER: These two volumes sell for $8 
each, but when they are ordered at one time from 
us, we send them prepaid te any address in tae 
world, on receipt of 
PATENTS.—Practical Pointers for Pateu- 

tees. By F. A. Cresee. 12mo.; i44 
PABOB. ccccccesecceccs 1.00 

Containing caluable information "and advice 
the sale of patents and elucidation of the beast 
methods employed by the most successful inves 
tors in handling their inventions, It gives exactly 
that information and advice about handling patente 
that should be possessed by every inventor who 
would achieve success. 

PHYSICS.— Experimental ence. Ele- 
mentary, ractical, and Experimental 
Physics. By George M. Hopkins. In 
two volumes. 8vo.; 1,105 pa 918 
illustrations. Cloth; $5.00. Halt mo- 
POCCO, .cccccccesesescccssses 00 

This book treats on the various t topics ot ‘physics 
in a popular way and describes with rare clearness 
and in detail the apparatus used, and expleins the 
experiments in full, so that teachers, students, 
and others interested in physics may readily make 
the apparatus without great expense and perform 
the experiments without difficulty. 
eS a. Spending Tllustrat- 

ed. ag M. Starbuck. 392 pages; 

104% x7\%; 655 full-page “engravin ~ 

A comprehensive and up-to-date work illustratia, 
and describing the drainage and ventilation of dwell 
ings, apartments, and public buildings, ete. 
very latest and most approved method 
branches of sanitarv installation are given. 
one saa, Dies, and Tools for 


ses. By Joseph 
Vv. Y Vala, 8vo.; 483 pages; Tbs 
illustrations. 


This work is a companion volume to the author's 
other work entitled “‘Dies, Their Construction and 
Use.’ It might well be termed 


an encyclopedis 

on die making, punch making, die sinking, and 
sheet metal working. 

ae “ye ~ Scientific Cyclo- 

ee Receipts, Notes and ries. 

dited by Albert A. Hopkins. Con- 

A. Hopkins and > - Roe anne. Con- 

734 pages. Cloth nem. $5.00. 

Half morocco,. 


on 


in ™ 


Over 15,000 selected Teceipts are here * collec ted, 
nearly every branch of the useful arts being repre 
sented. he alphabetical arrangement with abun 


cross references makes it an easy work to 
It has been used with equal success by 
technologists. and those unfamiliar wit 
the arts, and is a book which is useful in the 
laboratory, factory, or home. 


REFERENCE BOOK.—Scientific American 
Reference Book. Compiled by Albert 
taining 15,000 selected formulas. 8&vo.; 
taining 50,000 facts. 12mo.; 516 pages; 
COL <ains +0005 sarninbacesl 50 

This book deals with matters of interest to 
everybody. It contains 50,000 facts, and is much 
more complete and more exhaustive than anything 
of the kind which has ever been attempted. It ts 


dant 
consult, 
chemists, 


indispensable to every family and business -man 
It is a book for every-day reference—more useful 
than an encyclopedia, because you will find what 


you want in on instant in a more condensed form. 


STEAM ENGINE.._[Modern Steam En 
GOS SERUMEUMRIOMG. 6c ccwccesessecs 
ee: in Theo 


2 ry \e By 

Gardner -D. Hiscox. 8vo.; 487 pages; 
This is a complete and Jeocttent work issued for 
stationary engineers and firemen, dealing with the 
eare and mrnagement of boilers, engines, pomp», 
superheated steam, refrigerating machinery, dyna- 
mos, motors, elevators, air compressors, and all 
other branches with which the modern engineer 
must be familiar. 


—. Construction, in- 


stallation, ration, and 
Maintenance. By may. H. Radcliffe and 

H. C. Cushing, Jr. 16mo.; 171 pages: 
BSE TG 0.00 c2kns 0645 60.008 $1.00 

A practical book intended for electricians, wire- 
men, engineers, contractors, architects, and others 
interested in the installation of telephone ex 


changes in accordance with standard practice. tn 
tricate mathematics are avoided, and all apparatus, 


circuits, and systems are thoroughly eacribed 
Selected wiring tables, which are very helpful, are 
also included, 

Inter- 


TOOLS.—American Tool Making and 
chan 


eable er nee By Josep! 
Vv. oodworth 8vo.; 535 pages; ol 
CREED. 9 04 + pevdesceeeuenee $4.00 


A complete practical treatise containing a valu- 
able collection of drawings and descriptions of de 
vices, the results of the author’s own experience. 


TOOLS.—Modern Machine Shop Tools. Ev 
W. H. Vandervoort. S8vo.; 552 pages: 
Cie Tee... 0-0-9 vc cee awaewen $4.00 


A new and fully illustrated work describing tn 
every detail the construction, operation, and 
manipulation of beth hand and machine tools; 


being a work of practical instruction in all clatses 

of machine shop practice. 

WIRING.—Electric Wiring, Diagrams and 
Switchboards. By Newton MdHarrison. 
12mo.; 272 pages; 105 illustrations. 

$1.50 

This work is a thoroughly practical treatise on 

electric wiring in all its branches, begtoning with 
the simple circuit and working up to the practical 
every-day problems, all being presented tn a simple 

and intelligent manner. It is in every respect a 

handy, well written, instructive, comprehensive 

volume on wiring for the wireman, foreman, con 
tractor. or electrician 


Ary of the above books will be sent postpaid on receipt of price. 
Our complete catalogue of scientific and technical books sent free on application 
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given it the following list 
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I article tells t small and simple 


pe l st t : © set 
Scientific American Supplement 1551 


AN ELECTRIC CHIME AND HOW IT MAY 
BE CONSTRUC TED AT HOME i i 


Scie fic American Supplement 1566 
THE Sa bake roll OF AN ELECTRIC 
THERMOSTA s Scientific Ameri 


ean Supp! nin 1566 


HOW TO MAKE A aoe wn has nay sore 
TELEGRAPH OUTFIT is ed 
Scientific iuctteen Su Salemana 1605 


A SIMPLE a FOR AMA 
TEUR'S USE lain ibed Scien- 


tific American Supplement. ‘187 2 that anyone 1 
A ',-H.-P. ALTERNATING CURRENT DY- 
NAMO Scientific American Supplement 1558 


THE CONSTRUCTION OF A SIMPLE PHO 
TOGRAPHIC AND MIC RO PHOTOGRAPHIC 
APPARATUS is | plained in Scientific 
American Supplement 1574 


A SIMPLE CAMERA-SHUTTER MADE OUT 
OF A PASTEBOARD BOx PINS, AND A 
RUBBER BAND is the s f an article ir 
Scientific American Seveloment 1578. 
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ING MACHINE is | Sci ientific Ameri 
can Supplement 1582 t vorking drawings 
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1583 


HOW A TANGENT GALVANOMETER CAN 
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UREMENTS is des ed Scientific American 
Supplement 1584 
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DENT INTERRUPTER. (k liag giving 
t 8 s t ! Scientific 
American Supplement 1615 
AN EASILY MADE HIGH yaeesEnce AP. 
SE OB- 
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Supplement 1618 A plunge te 
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described in Scientific American Supple- 
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ear xplained ‘ igrams 
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OF A 100-MILE WIRELESS TELEGRAPH OUT- 
FIT, illustrated with diagrams, Scientific Ameri- 
can Supplement 1623 

THE MAKING AND THE USING OF A 
WIRELESS TELEGRAPH TUNING DEVICE 
illustrated with diagrams, Scientific American 
Supplement 1624 

HOW TO MAKE A MAGIC LANTERN, Scien 
tific American Supplement 1546 
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Scientific American Supplement 1555 
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t gk cientific American Sup- 
plement ‘1561 

HOW A CALORIC OR HOT AIR ENGINE 
CAN BE MADE AT HOME is well explained 
with the help of illustrations in Scientific 
American Supplement 1573. 

THE MAKING OF A RHEOSTAT is outlined 
in Scientific American Supplement 1594 

Good articles on SMALL WATER MOTORS 

re contained in Scientific American Supplement 
1494 1049, and 1406, 

HOW AN ELECTRIC OVEN CAN BE MADE 
is explained in Scientific American Supplement 
1472. 

THE BUILDING OF A STORAGE BATTERY 
is described in Scientific American Supplement 
1433 

A SEWING-MACHINE MOTOR OF SIMPLE 
DESIGN is described in Scientific American Sup- 
plement 1210 

A WHEATSTONE BRIDGE, Scientific Ameri- 


can Supplement 1595 


Good a les on INDUCTION COILS are con 
tained ir ‘So ientific American Supplements 1514 
1522, and 1527. Full details are given s at 
th coils ca readily be made by anyone 


HOW TO MAKE A TELEPHONE is described 
in Scientific American Supplement 966. 


4 MODEL STEAM ENGINE is thoroughly de- 


a in Scientific American Supplement, 1527. 

wow TO MAKE A THERMOSTAT is ex- 
I ‘ n Scientific American Supplements 1561, 
1563 ad 1566 


ANEROID hme Scientific American 
ylements 1500 and 1554 
A WATER BATH, Scientific American Supple 
ment 1464 
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(Concluded from page 249.) 


[this point. At that depth they will be 


connected by a horizontal tunnel The 


aqueduct passes through the mountains, 
and reaches the westerly shore of the 
Hudson River at an elevation of 400 
feet above tide level; and here vertical 
and horizontal shafts will connect with 
the 1,200-foot deep shaft at the immedi 
ate edge of the river, making a total 
depth of 1,600 feet from the flow line to 
the lowest level of the siphon It is 
gratifying to realize that after’ the 
doubts and anxieties regarding the geo- 
logical conditions affecting this work, 
its construction in solid granite has been 
assured It should be mentioned that 
the whole siphon will be lined through- 
ut with concrete 

At Kensico there is being built an 
iuxiliary storage reservoir of about 40 
billion gallons’ ultimate capacity, of 
which about 20 billion gallons will be 
available at flow line level. The elevation 
of the discharge will be 355 feet above 
mean tide. At Scarsdale, 4 miles south of 
Kensico, will be a large filtration plant; 
ind at Hillview, 6 miles to the south of 
this, will be built another storage reser- 


| voir, with a capacity of 930 million gal- 


lons, the discharge being 295 feet above 
tide level. 

The Kensico dam, which will be built 
across the valley of the Bronx, will be 


a masonry structure 290 feet high and 


| 1830 feet long 


From the Hillview reservoir water 
will be carried to the several boroughs 
of the city in a pressure tunnel excavat- 
ed deep down in the rock beneath the 
boreughs of Bronx and Manhattan and 
under the Harlem and East Rivers, to a 
point in the heart of Brooklyn, where it 
will be brought to the surface and con 
tinued in metal pipes, one branch lead 
ing north to the borough of Queens, and 
the other passing below the Narrows to 
Richmond at a point where the width is 
about 10,000 feet The construction of 
this tunnel will confer the inestimable 
advantage that even at the lower end of 
Manhattan the water will rise to a 
height of 260 feet above sea level, or say 
to about the top of a 20-story building 

The total cost of the work, from and 
including Ashokan dam, to the city line, 
all of which is now under contract, is 
$69,094,870; and of this amount work to 
the value of $10,000,000 has been com- 
pleted The total cost of the whole 
scheme, when all the watersheds have 
been developed, will be $162,000,000 

*“*#?e 
IONIZATION OF AIR. 
244.) 
The metal becoming charged gives a 


(Continued from page 


greatly enlarged shadow. 

The ions travel in a strong electric 
field at the rate of several thousand feet 
per second, and it is not the air which 
conveys the charge, although it is 
dragged along by the ions in the same 
manner as it is by a jet of water. This 
can be demonstrated very easily by di- 
recting a blast of air at right angles to 
the path of the ions. Scarcely any deflec- 
tion of the latter occurs. For instance, 
in Fig. 7 is shown the image of an eb- 


onite rod and a glass tube produced in 


the manner already described. The next 
illustration represents the same objects 
with a strong blast of air thrown athwart 
the course of the ions. The effect of the 
blast is only shown issuing from the tube 
just beneath the rod. Otherwise the re 
sult is exactly the same as if there wer: 
no blast 

The experiments may be varied within 
a very wide limit, and an interesting 
variation is to use. instead of the ebonite 
sheet, a plate of metal well insulated and 
connected to the other pole of the ele: 
trical machine, instead of earthing the 
pole as previously déscribed. On the 


| sheet of metal lay a piece of paper, and 


upon this sprinkle filings, preferably 2a 
mixture of magnesium and black iron 


|oxide. Between the sheet and the di 
|charge pole, interpose an object as be 
fore, such as the cross, and when tli 
| 


(Concluded on page 251.) 





Please mention the SCIENTIFIC AMERICAN when writing to advertisers 




















Marcu 19, 1910. 


Scientific American 251 











ul 


The Thrall 


REFINED 


Motor 


Makes This the Fastest 
Boat of Same Size and 
Power in the woes > 


of But 







du rable, 
Onl y 


4 


Thrall Motor Co., 6-34 21st Street, Detroit, Mich. 





ingeable. As to 


brushe 
endurat 


310 Miles in 2s ei 10 Minutes 





\ ma womat 
nruna'Thr 
tistied cust 








or 
i! Motor 
I Equipped 
vat feed car 
inder 








uretor rhe famous single cy 


3H. P. Refined byrpmre Only 60 Pounds 





U. 8. Nava 
examinat 
ve position c 
ant, Navy VY arc d, 


WANTED.—Chemist at #9. 0 per diem, 
3 oa, P. A 


petitive 








ril 1. 191), t fill the 
information address, * Comm 
dD. ¢ 





further 
Washington 


WANTE!).—One chemist at £2.100 perannum, A e m- 
" a Mareb 16, 1910, for the 
! For further in 


above pos 
yumandar it Navy Yard Statior 


formation address **¢ 
Portsmouth, Va 







a or Hise | E agine =. Bre wers 
achiners. HE VILTER 
° Mil waukee, Wis 
MODELS & EXPERIMENTAL WORK. 

Inventions devyeivped. Special Machinery. | 
E. V. BAILLARD CO. New York. | 


CONSULTING ENGINEER. 
ERNEST L. RANSOME 


Reinforced nerete 








24 Frankfort Street 


11 Broadway, New \ork 
Expert Manufacturers 
RUBB Fine Jobbing Work 


PARKER, STEARNS & CO., 288-290 Sheffield Av., B’klyn, N.Y. 


SOUTHERN STAMPING & MFG. CO. 


Manufacturers of special and patented articles. 
t. S., Nashville, Tenn. 





MODELS &, EXPERIMENTAL work, | 
M. P. SCHELL 1759 Unik 1 Francisc 
MODELS yonicaco monet WORKS 


BL/SHEDO 1867 wri “4 ys on 


efnerimena & Model Work | 


vice free. W Gardam & Son, 221 Fulton St.NY 


Magical Apparatus. 


Grand Bo 


ec, Parlor Tricks 





n Street, Sar 














k Catalo Over 700 engravings 


Catalogue, ‘iret 





MARTINKA =e Mirs., 445 Sixth Ave., New York 
ROTARY PUMPS . AND ENGINES 
Their Originand Development.—An yi tant series of 





papers giving au b cal resume otf 1e rotary pom} 


















“7, tpg ea 











and engine trot and iliustratec with clear draw- 
ings Owing matruction of various forms of 
pumps and e 8% illustrations. Contained in 
SUPPLEMENTS 111%, 1111. Price 10 cents 
each, For sale by Munn & Co, and all newsdealers. 
=_— F SCOPE: 
. CATAL - e 
W.& D. MOG E Y. 
4 LE NNE CITY 
’ 

MASON’S NEW PAT. WHIP HOIST 
for O jutrieger hoists. Fasterthan Flevators, and hois 
direct from teams. Saves handling at less expense 
Manfd, by yOu NEY W. MASON & CO... Inc. 
Providence, Rk. 1. U. 8. A. 

=: SC AWEROT L 
___. EEL STAM v4 LET 
ee RID BOR 
Learned by any Man or Boy at home. —~ as Send 
to-day 2-cent =e upp for particulars and pri 
0. A. Smith, | Al, S28 Bigelow Streets, 


Dudsie, Lai 











P Cards, circulars, book, news- 
paper. Press #5. Larger $18 Ro 

SS tary $60. Save Money. Prin 
<< Z Your tor others, big profit. All easy 


rules sent. Write factory tor 


Ow press catalog,T Y PE, paper, &« 
THE PRESS €0., Neriden, Conn. 


(SPARK COILS) 


Their Construction Simply Explained 
Scientific 
O describe 





American 


Supplement 
making of ] 


a lg-inch spark 





i é err 
_ Scientitic \(merican 
1514 t j how to make 


eng 


Supplement 
a coiltorc gus- 
Sclentitic American 


e Supple me nt 
1522 explains ihe PI 


onstruction «¢ i 
gump I tha condenser tor gas-engine 
ign 

Se ic entise Ame rican Supplement 


1124 s consti 





uction of a t-inch 

spark 

Be ic mile American Supplement 
108 ‘ f tccount of the making of 
an alte ng current coil giving a 5inch 
Spar 

Scie mtific American Supplement 
25s 27 ribes a 4-inch spark coil and con- 

sc lemtiftic American Supplement 
1402 ita ft the construction of ils 
of a rth of spark 
The abor mentioned set of seven papers 


Will be supplied for 70 cents. 
Any single copy wil! be mailed for 10 cts. 








MUNN @ CO., Inc., Publishers 
361 Broadway New York } 








| discharge 


{ionization is 


| than 


250.) 


action the 


(Concluded from 
electrical 
filings will disappear from under the eb- 


page 
machine is set in 


onite cross, giving a well-defined image, 
as shown in Fig. 9. 
In the early part of this article it was 


that the electric discharge 


through 


pointed out 
perforated zinc 
prevailing. 
To bring 
metal 


would not pass 


under the circumstances there 


But it can be made to do so. 


this result, place a plate of 


second pole of the ma- 


about 
connected to the 
ath the 
bring it 
Fig. 
l¢ ebonite 


chine bene ebonite sheet in such 


opposite the dis- 
12. Sprinkle the 


a way as to 
charge point A in 
with the 


and in- 


sheet 


surface of t 
red lead 
earthed 


and sulphur, 
sheet of 


powdered 

terpose an perforated 
between the dis 
When the 


a per- 


metallic sieve 


and the 


zine or a 


charge point ebonite. 


electrical machine is set in action, 
defined 


obstacle 


image of the perforations 


will be 


fectly 
obtained upon 
Fig. 11. 
with its connected 


of the zine 


the ebonite sheet, as shown in 


If the plate condenser 
tinfoil, 
used, the 


the perforations 


sides of mentioned previously, is 


passage of the ions through 


may be ascertained by 


the sparks jumping across the narrow 
gap. The explanation is that under the 
field ex- 


point of 


conditions described the electric 


uninterruptedly from the 


to the 


tends 


insulated metallic plate, 


so that the perforated sheet is in a per- 


fectly neutral condition and scarcely in- 
tercepts the ions. 
Several other striking and interesting 


methods of ionizing air can be carried 


white-hot met- 


One of 


out, such as by a flame, 


als, electric sparks, and so on. 


the most impressive is that showing that 


produced by ultra-violet 


rays falling upon zinc. If a plate of 
clean zine connected to a gold-leaf elec- 
troscope be negatively electrified, and il- 
luminated by the light of burning mag 


an electric are 
rapidly 


nesium, or better still by 


between zine electrodes it is 


discharged !f the charge is positive, 


the phenomenon will not be produced. 
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The experiment will also serve to show 
that these negative ions follow the defi- 
nite paths of the lines of force. The 


Fig. 13, shows how 
out this experiment. The tinfoil backing 


connected to the 


illustration, to carry 


of the ebonite plate is 


the machine. Opposite 
therewith is 


the 


positiv co pole of 
this plate 


placed a sheet of 


and parallel 


zine, connected to 


negative pole of the machine, leaving a 


clear width of about three inches _ be- 
tween the 
illuminated by the 
light for 


circumstances the 


two plates. The zine plate is 
ultra-violet light from 
the zinc are about a minute. 
Under 


force 


these lines of 


run perpendicularly between the 


two plates, and if any design is painted 
in varnish upon the zine plate, the emis- 
sion of ions from that portion of the 
zine will be arrested, and a reverse im- 
age of the design will be obtained on 
the ebonite plate when subsequently 


dusted with the powdered red lead and 


sulphur mixture. 
eee 


The Sainte-Claire De 
ville and (¢ 


the Oriental 


experiments of 
‘aron appar 
sapphire owes its beautiful 


fa minute quantity 


color to the presence «¢ 


of chromium in a state of oxidation lower 


that which corresponds to the ses- 
hitherto been found 
blue 

and 


fusion in the 


quioxide. It has not 


possible to reproduce the color with 


the aid of chromic oxide reducing 


agents, nor yet to obtain, by 


oxyhydrogen flame, artificial sapphires 
colored by traces of oxide of iron. If 
however, a small quantity of titanie acid 


is added together with the oxide of iron, 


the reduction of the acid to titanium ox 


ide takes place to such an extent that the 
mass fuses and assumes the fine blue 
color of the sapphire This result has 
been obtained by Verneuil, who is of the 


opinion that in addition to sapphire col- 


ored by oxide of chromium, there is an- 
other variety which owes its color to ox- 
ides of iron and titanium. We have seen 


specimens of these artificial sapphires and 
to us they seem as beautiful as those of 


nature. 
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eering, St. Louis School of Engineering, and E. W. Pratt, Master Mechanic 
Unquestionably the most complete work ever published and an absolute au- 


thority on all subjects relating to Steam and Electrical Engineering. Only| JT PAYS BIG to 
work containing 1,5 Questions and Answers on every branch of engineering. Amuse The Public With 10 tion | Pic ures 


ig, useful and practi- 
ng Drills, and real 
| at are peculiar 
to itself. Price, ‘S53. 30. 
A. d. WILKINSON & CO., MACHINERY 
$84.15" Washington Street, BOSTON, MASS 






The self -lighting disc is guaranteed absolutely harmless and tasteless 
t all SMOKE SHOPS or we will send, express prepaid, four 
wusTt J SCRA CH : . of porary cane seven “abasegh eoamine fo At De Ee Bal 
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lhe ideal system of supplying running water 
for use in suburban homes or on farms, is o 


Niagara Hydraulic Ram > 








Niagara liydravilc Engine Co., 140 Nassau St... Y 














Written by practical men for practical men in an easy, simple style s0 any-! ctures 
one can understand it 672 pages; 648 illustrations; over 200 pages on electricity. | 

Treats on Gas and Gasoline Engines, Stationary and Locomotive Engineer. | We furnish 
ing Compressed Air, Refrigeration and Hydraulic Elevators Students and ) sc aat with Dia never. 
experience! engineers and mechanics should have this book Write at once for ai] » . Humorous 
FREE %-pawe Pamphlet that tells all about it a iramas brimful of fun, travel, his- 


GEO. A. ZELLER BOOK COMPANY, 4476 West Belle Place, St. t. Louis, Mo. Mo. lietrated.” (no mam can 0 


gs illustrated. One man can do 








portunity in 
y locality fora man with a little 
money to show in churches, sc _ 
lodge halls, the 


: . . 7- bi 
HEMOM JEWELRY ©¥., 458 5. Broadway, St. Louls DETROIT: ~~] > $ 50 Engine only, with- a operate Five Cent Theatres 
| f \ out Electrical or n store rooms. Motion Picture Fi Song Slides rented. 
. *. ENGINE } j Boat Equipment Profits $10 to over $100 oar nigh Others aot ac doit, why not you? 
Other sizes at (ag ype me ogee ~ 1910 


It's easy: write to us, we'll tell vou how. — 
is Bank dg.. Chicago 
Advance Models in stoc y to ship. 


Every engine carefully tested before AMUSEMENT SUPPLY CO., 543 Illinois 
DIRECT FROM MIN Single cylinder « 


tomcns. Comgicts eqrignent furnished 
Comes ready to insta tive lubrication w all 

af double cylinder, 8 to 25 h 1 points of the best wo R 0 

prepareo | RH. MARTIN, crlinder. 0 bp Guaranteed © ia NDE IL LAMP 


parts. Combines all the 
lubricating systems now in use by the largest 
‘ Sent To Your Home 
ASBESTOS FIBRE OFFICE, ST.PAUL BUILDING Re oe _ wy We want you to try in your own home, with- 
for Manufacturers use | 220 8B’ way, New York. _ = 

































































manufacturers Condensing water cooled ex 
pansion chamber and exhaust R 
out risk or expense, our marvelous new, 100 
candle power Wonder Oil Lamp, generates its 
a order. P sitiv control 
lutions Frenc chs Gray 


water-proof ignition system. Most s: ry 
engine for your launch, stern wheel *b. at sail 

hoat, r at, canoe, auto buggy. railroad own gas from common coal oil—burns on in- 

candescent mantle. Six times cheaper than old 

shaft. Adjustable dr and operating. "20.000 satisfied users. Write for style lamp and far more brilliant than electricity 
plastic white bronze testimonials and aloe Demonstrator Agents 

faces ground to a mi wanted in every yn c Special a0. Gill. Gane Guo sescem, fn nate focallie 

Special Free Offer wenpees ities 

pe accept our offer we 

send the Wonder Lamp, express prepaid. We 

your neighbors. Let the Wonder Lamp light 

Gai home. Simply send your name and address today 
inited Factories Co., Dept. 42 Kansas City, Me 
——— 









C4 
track car, pumping outfit or any constant power 
or gas. 40,000 families now using, The price 
enced. No vibration. Fconomical « wholesale price on first engine sold in 
want to place one for demonstration purposes in 


purpose Complete instractions for installing 
of this lamp is $6.00, but to introduce it quickly, 
DETROIT ENGINE WORKS, 1552 Jefferson Avenue, DETROIT, MICH. 
your home and ask that you recommend it to 














' 
MULLINS STEEL BOATS CAN’T SINK nit 
3uilt of Steel Plates, with air chambers like a life boat, Can't warp, crack, split, dry 
out or become waterlogged. The safest and fastest boats built—and biggest value for P8u USE GRINDSTONES 9 
your money Seven beautiful models, 16 to 26 ft., all equipped with Silent Under If so we can supply you. Ali sises 
water Exhaust, One Man Control, Rear Starting Device, 2-Cycle Engine ‘that can’t mounted and unmounted, always 
back fire, and other exclusive improvements. Write for Catalog which describes 
© omplete line of Steel Row Boats, Hunting and Fishing Boats and spectaltyf selecting stones for al spe 
j="poses. Send for catalogue 


Tac CLEVELAND STONE CO. 
6th Floor, Hickox Bldg., Cleveland, 0. 
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THE W. H. MULLINS CO. 203 Franklin Street, Salem, O. 
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